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ABSTRACT 


The  computerized  Quick-Reacting  General  War  Caning  Syaten  (QUICK)  will 
accept  input  data,  autonatically  generate  global  strategic  nuclear  war 
plans,  provide  output  aunewnries,  and  produce  input  tapes  to  simulator 
aubsystens  external  to  QUICK.  QUICK  has  been  programned  in  FORTRAN  for 
use  on  ';he  CCTC  HIS  6000  computer  system. 

The  QUICK  Users  Manual  consists  of  four  volumes:  Volume  I,  Data  Kanage- 
ment  Subsystem;  Volume  II,  Weapon/Target  Identification  Subsystem:  Vol- 
ume III,  Weapon  Allocation  Subsystem;  Volume  IV,  Sortie  Generation  Sub- 
system. The  Users  Manual  conplcments  the  other  QUICK  Computer  System 
Manuals  to  facilitate  application  of  the  war  gaming  system.  This  vol- 
ume, Volume  III,  provides  detailed  instructions  for  execution  of  the 
Weapon  Allocaticn  Subsystem  and  the  modules  it  comprises.  Companion 
documents  arc: 

a.  PROGRAM  MAINTENANCE  MANUAL 

Computer  System  Manual  CSM  MM  9-77,  Volume  I 

Computer  System  Manual  CSM  MM  9-77,  Volume  II 

Computer  System  Manual  CSM  MM  9-77,  Volume  III 

Computer  System  Manual  CSM  MM  9-77,  Volume  XV 

Provides  detailed  instructions  for  maintenance  of  the  system 

b.  TECHNICAL  MEMORANDUM 
Technical  Memorandum  TM  15-3-77 

Provides  a nontechnical  description  of  the  system  for  senior 
iranagcrocnt  personnel 
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SECTION  I. 


GENERAL 


1.1  Purpose 

This  volune  or  the  QUICK  Users  Hsi'runl  Infoxxis  chc  CCTC  usor/analysc  in 
Che  preparocion  of  control  cards,  scruccurc  of  execution  (run)  decks, 
preparation  of  conputer  Job  requests,  and  in  the  analyzation  of  the 
associated  conpuccr  output,  to  include  chc  recognition  of  error  nes- 
sages  for  the  Weapon  Allocation  subsystem  of  QUICK.  It  conplcncnCs  in- 
formation contained  in  the  Program  Maintenance  Manuals  of  the  QUICK  Sys- 
tem, The  abstract  of  this  document  references  ocher  documents  describ- 
ing QUICK. 

1.2  General  Description 

The  Weapon  Allocation  subsystem  uses  the  integrated  data  base  as  defined 
by  all  preceding  modules  and  produces  n plan  using  the  weapon  resources 
specified  to  naxitaize  the  expected  target  value  destroyed.  The  subsys- 
tem consists  of  nodules  PREPALOC,  ALOC,  KVALALOC,  and  ALOCOUT,  as  shovm 
in  figure  1.  Figure  2 shows  chc  relationship  of  chc  Weapon  Allocation 
subsystem  to  other  QUICK  subsystems  in  terms  of  procedural  and  Informa- 
tion flow. 

The  twdulcs  and  supporting  subroutines  of  this  subsystem  arc  used  to 
define  information  for  use  in  later  processes  and  oAlocote  given  weap- 
ons to  targets  to  optimize  expected  value  destroyed.  Modules  for  this 
subsystem  must  be  executed  sequentially  in  chc  order  presented  within 
figure  1 (EVALALOC  is  an  optional  execution). 

The  first  module,  PREPALOC,  precomputes  much  of  the  Information  re- 
quired by  Inter  processors.  It  organizes  the  input  data  for  efficient 
use  by  other  components  of  chc  Weapon  Allocation  Subsystem.  In  addi- 
tion, it  provides  capabilities  for  planning  factor  modification  and 
fixed  weapon  sssignment  specification. 

The  basic  data  manipulated  by  this  module  include  Chc  distance  and 
attrition  factors  for  chc  weapons,  the  geographic  description  of  the 
bomber  penetration  and  dcpcnctraCion  corridors,  chc  weapon  character- 
istic tables  (c.g.,  warhead  and  payload  Cables^  and  the  target  char- 
acteristics. 

The  next  module,  ALOC,  performs  chc  allocation  of  weapons  to  targets. 
Using  a generalized  Lagrange  multiplier  nethed,  an  cptlmal  allocation 
is  generated  subject  to  several  forms  of  us'sr-inpu';  allocation  con- 
straints. These  constraints  include  specification  of  minimum  and  maxi- 
mum desired  damage  levels,  restriction  of  v’capons  to  specified  subsets 
of  the  target  system,  and  specification  of  weapons  allocated  to  speci- 
fic targets  by  the  user.  Within  these  constraints,  the  module  gener- 
ates the  allocation  which  maximizes  the  expected  value  destroyed  in 
the  target  system.  Module  ATXIC  is  also  refi^rred  to  us  Che  Allocator. 
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Mudulc*  t^ALALUC  pruvItluH  a tiununary  <ii  Che  nlltu-alUni  prodticed  In  prn- 
gcan  ALOC  by  calculating  an  cxpccccd-valuo  estimate  of  its  results.  In 
oddltlon,  the  module  has  the  capability  of  evaluating  Che  effect  upon 
the  results  of  variations  In  input  values  for  weapon  and  target  param- 
eters. Module  EVALALOC  may  he  run  either  before  module  ALOCOUT  or 
after  module  PLAMOUT. 

ALOCOUT  optimizes  the  location  of  aim  points  for  CaV(r.st.  complexes  and 
collects  all  the  strikes  assigned  to  each  weapon  group  by  the  Allocator 
so  chat  detailed  plans  for  each  group  can  be  formulated  by  FOOTPRKT  and 
POSTALOC. 

ALOCOUT  reeds  the  allocation  to  each  target  within  the  data  base.  Also, 
it  reads  in  all  the  individual  elements  of  o target  complex  (or  complex 
target)  and  uses  Che  information  to  select  efficient  desired  ground 
zeros  for  each  weapon  allocated  to  the  target  complex.  The  resulting 
strikes  with  actual  aim  points  (and  offset  aim  points  where  Appropriutc) 
arc  Chen  sorted  for  use  within  the  Sortie  Ccncracion  subsystem. 

1.3  Organization  of  Users  htanunl.  Volume  III 

In  general  each  major  section  of  this  manual  is  subdivided  into  two  ma- 
jor subsections.  These  arc: 

a.  Module  input  - details  the  set-up  of  input  data  files  and  how 
they  arc  used  in  a given  nxidulc. 

b.  Module  output  - details  the  scope  and  content  of  module  output, 
with  notated  examples. 

Tills  manual  is  concerned  with  data  input  and  output.  The  standardized 
QUICK  Job  Control  Language  (JCL)  is  outlined  within  User  Manual  Volume 
I, 
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SECTION  2.  MODULE  PREPALOC 


2.1  Gcncrnl  Purpose 

Module  PREPALOC  (oxccuced  after  PLANSET)  has  four  major  capabilities: 
updating  of  weapon  group  and  target  attributes,  modification  of  target 
values,  damage  constraints  and  hclght-of-burst  specification,  prepara- 
tion of  data  for  the  fixed  weapon  assignment  capability  of  module 
ALOC,  and  the  geographical  related  parameters. 

Weapon  groups  formulation  resides  within  module  PLANSET.  PREPALOC  per- 
mits the  user  to  add  weapon  strikes  (called  ovcrallocatlon)  to  weapon 
groups  whereby  providing  the  allocation  greater  flexibility  In  making 
assignments  which  Ignore  serial  constraints.  The  allocator  attempts 
to  assign  the  true  Inventory  plus  the  added  weapons.  Hie  Sortie  Genera- 
tion subsystem  selects  only  the  inventory  number  of  strikes. 

The  second  major  capability  of  this  module  Is  the  modification  of  the 
target  characteristics,  VTO,  MINKILL,  and  MAXKILL.  VTO  Is  the  value 
of  the  target  relative  to  the  others.  MINKILL  Is  the  minimum  fraction 
of  value  that  must  be  destroyed,  and  MAXKILL  is  the  maximum  desired 
fraction  destroyed.  Any  of  these  parameters  may  be  chonged  for  any 
target.  The  change  requests  can  change  these  parameters  for  a single 
target  or  for  a set  of  targets.  The  set  of  targets  for  which  a change 
Is  requested  Is  Identified  by  target  class,  type,  and  Individual  Iden- 
tifier (target  designator  code  (DESIG)),  or  any  combination  of  these. 

For  complex  targets,  the  class,  .ype,  and  designator  code  of  each  com- 
ponent will  be  checked  to  determine  If  a target  parameter  for  the  com- 
plex Is  to  be  changed. 

An  additional  planning  factor  which  can  be  modified  In  this  program  Is 
weapon  height  of  burst.  In  the  absence  of  any  user  specifications, 

QUICK  uses  the  height  of  burst  for  each  wcapon/target  combination  that 
produces  the  most  damage.  However,  the  user  can  specify  use  of  air  or 
ground  bursts  In  preference  to  the  optimal  height.  The  user  can  re- 
quest ground  or  air  bursts  on  the  basis  of  weapon  type,  target  designa- 
tor code,  target  type,  target  class,  target  country  Incation,  or  target 
region. 

The  third  major  capability  Is  the  request  for  allocation  of  specific 
weapons  to  specific  targets.  (These  requests  arc  called  "fixed  assign- 
ments.") This  fixing  of  weapons  to  targets  enables  the  user  to  deter- 
mine part  of  the  weapon  allocation  while  leaving  the  allocation  module 
free  to  determine  the  remaining  allocation.  In  addition,  the  time  of 
arrival  at  target  or  salvo  launch  number  can  be  fixed  for  missile  wea- 
pons. This  Information  will  be  passed  to  module  PLANOUT  which  will  ad- 
just the  launch  time  accordingly.  The  specified  fixed  assignment  of 
weapons  remains  in  effect  for  the  remainder  of  the  plan  generation  proc- 
ess. Later  modules  will  retain  the  assignments  as  best  possible. 
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(For  example,  it  is  possible  to  tlx  o set  ot  weapons  from  a weapon  group 
with  multiple  independently  targctoble  reentry  vehicles  (MIRV)  in  such 
a manner  that  there  arc  no  feasible  footprints  that  cover  that  target 
set  adequately.  In  that  ease,  some  of  the  fixed  assignment  requests 
must  be  ignored.) 

The  fourth  major  capability  is  the  calculations  and  IDS  torage  of  all 
distances  and  attrition  between  corridor  doglegs  for  use  by  other  proces- 
sors. Also  the  distance  between  depenotration  corridor  and  recovery 
bases  is  calculated  and  stored. 

2,2  Input 

2.2.1  General.  Text  English  commands  to  this  module  permit  the  setting 
of  new  target  values,  MINKILL  or  MAXKILL  ns  well  as  specifying  weapon 
height  of  burst.  Also  certain  gaming  parameters  arc  set  which  define 
the  game  to  be  executed.  One  final  consideration  is  permitting  the  user 
to  directly  assign  weapons  to  Individual  targets. 


This  module  recognizes  the  verb  PREPARE  and  adverbs  SETTING,  FIN,  and 
ONPRINTS  (request  for  optional  prints).  The  general  form  of  the  com- 
mand is: 


INSETTING  j^ganva-pararoeter 

(atttlbutc-1,  attributc-2) 

1 EQUAL 1 

1 ~ 1 

(value,  value)  j^AND 

(value,  value).  • ‘j  j 

l^FlX  (DESIG  . DESIcj  . GROUP  j^,  | 

salvo)  I.  1 equal) 

ARRIVE  1 - j 

(dcslg  1^,  deslgj  , value 

I^AND  (dcslg  desigj  , value  |^,  value  j ) . . ,j 

I ONPRINTS  number  number,  first-last  number  . . . 


2.2.2  The  SETTING  Adverb.  Two  Main  sets  of  data  are  considered  under 
this  clause.  The  first  permits  the  definition  of  variables  that  will 
finalize  the  game  scenario  being  executed.  The  second  allows  the  user 
to  set  attributes  in  various  combinations  of  subsets  whereby  tai*gct 
value,  MINKILL,  MAXKILL  or  height-of-burst  overrides  proviaus  inputs  or 
calculations . 
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2. 2. 2.1  GamlnR  Parnmctcra.  Tlie  user  has  the  capability  to  Input  values 
for  parameters  given  In  table  1.  If  Inputs  are  absent,  default  values 
are  used.  Simply,  values  arc  entered  as: 

INlTSTRK-1 

For  any  given  weapon  group,  weapons  will  be  added  for  sortie  generation 
constraint  considerations.  Tlic  number  of  weapons  In  each  group  will  be 

WEAPONS*  (1.0  + PEX  + (E,XN/VEH1CLES)) 

where  WEAPONS  and  VEHICLES  arc  PLANSET  determined;  PE:>PE.XB0MB , PE.XMISS, 
or  PEXMIRV;  and  E.XN-EXNBOMB,  EXNMISS,  or  EXNMIRV. 

2. 2. 2. 2.  TarROt  Modifications.  Tlie  target  modification  portion  of  the 
setting  clause  allows  the  user  to  change  target  value,  minimum  or  maxi- 
mum required  destruction  fraction,  and  height  of  burst  on  any  target  or 
set  of  targets.  In  the  general  command  sentence  given  above,  generic 
word  atcrlbucc-1  refers  to  the  identification  of  the  target  set  over 
which  a specific  change  is  to  be  effective.  Generic  word  attribuCC-2 
refers  to  the  attribute  that  Is  to  be  chonged.  Tljereforc: 

attributc-1  ■ DESIG  (designator  code) , TYPE  (type  name) , CLASS  (target 
class  name),  CNTRYL  (target  country  location),  or  IREG 
(target  region) 

and 

attrlbuto-2  ■ VALUE  (target  value) , MINKILL  (minimum  value  destroyed) , 
MAXKILL  (maximum  value  destroyed),  or  IDHOB  ((target 
height  of  burst  specification),  air  or  ground) 

Any  combination  of  target  subsetting  is  pcrmissablc  but  there  is  a rank- 
ing order  In  the  final  storage  of  input  values.  The  order  of  priority 
Is:  DESIG,  TYPE,  CLASS,  CNTRYL,  IREG.  That  is,  if  a given  target  is 
referenced  by  more  than  one  output  target  set,  the  cited  order  applies. 

Consider: 

(TYPE, VALUE)  - B52,10)  (CNTRYL,VALUE)  - (US, 20)  (CLASS, VALUE)  - 
(MISSIL,10)  (DESIG,VALUE)  - (AR123,30) 

In  terms  of  the  hierarchy,  all  targets  located  within  the  US  will  have  a 
valu'*  of  20;  all  B528  and  MISSILs  will  have  a value  of  10  (even  if  lo- 
cated within  the  US);  and  the  individual  torget  AB123  will  have  a value 
equal  to  30. 

If  some  targets  within  the  given  subset  are  components  of  a target  com- 
plex, the  planning  factors  for  the  complex  would  be  changed  to  agree 
with  the  modified  values  for  the  components.  If  an  attempt  is  made  to 
modify  the  same  planning  factor  for  a complex  target  as  a whole,  and 


7 


Tabic  L.  Gone  Related  Parameters 


MKEMONIC  KSFAULT  RANGE 
INITSTRK  1 1 or  2 


CORRMISL 

0.0 

o.n-1.0 

CORRBOMB 

0.0 

so.o 

PEXBOMB* 

0.0 

ao.O 

EXNBOMB* 

3.0 

0.0-1000.0 

PEXMISS 

0.0 

20.0 

Ifk 

EXNMISS 

0.0 

0.0-1000.0 

PEXMIRV 

0.1 

20.0 

EXNMIRV** 

2.0 

0.0-1000.0 

DESCRIPTION 

Strike  type  (first  or  second).  In 
the  first  strike  esse,  the  launch 
timing  is  deteimincd  by  the  ocher 
two  input  parameters.  In  the  second 
strike  case,  all  alert  weapons  launch 
after  their  specified  alert  delay 
(ALRTDL),  all  nonalert  weapons  launch 
after  their  nonalerc  delay  (NLRTDL) , 
and  the  detailed  coordinated  missile 
timing  parameters  in  program  PLANOin 
are  ignored. 

Gross  missile  launch  timing.  Defined 
as  the  fraction  of  missile  flight 
completed  at  time  zero.  A value  of 
0.0  specifics  missile  launch;  a value 
of  1.0  specifics  missile  impact. 

Bomber  launch  timing.  Tlic  number  of 
nautical  miles  prior  to  the  corridor 
entry  that  each  bomber  reaches  at 
time  zero. 

The  fraction  of  bomber  weapons  added 
for  each  weapon  group  for  over  allo- 
cation. 

Vehicle  'loads'  added  to  each  bomber 
group.  A vehicle  'load'  is  the  ratio 
of  the  number  of  weapons  (PLANSET 
determined)  to  the  number  of  vehicles 

Some  as  PE.XBOMB  for  non-MIRV  missiles 

Same  as  EXNBOMB  for  non-MIRV  missiles 

Same  as  PE.XB0HB  for  MIRV  missiles 

Some  as  EXNBOMB  for  MIRV  missiles 


These  psrameters  are  modified  for  bomber  groups  with  less  than  15 
bombers. 

'C 

These  variables  must  be  such  that  the  total  number  of  vchiblcs  per 
group  (Including  overallocation)  does  not  exceed  1030  for  bombers  and 
1130  for  missiles. 
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also  on  a componcnc  of  chac  comp lex,  Che  former  change  will  be  effected 
and  the  latter  change  will  be  ignored. 

Xn  the  absence  of  a height-of-burst  specification,  the  optimal  height  is 
used.  When  changing  VALUE,  the  normalised  VALUE  should  be  entered. 


Xn  summary,  then,  this  phrase  of  the  SETTlKG  clause  is: 


{PESXC  \ 
TYPE  j 
CLASS  \ 
CNTRYL  ( 
IREG  ) 


VALUE 
MINKILL 
' MAXKILL 
IDHOB 


JL  " fvnlue.  value) 


All  combinations  arc  permitted  except  that  CNTRYL  and  XREG  may  only  be 
used  in  connection  with  XDUOB. 


2.2.3  The  FIX  Adverb.  TJjc  optional  fixed  assignment  clause  specifies 
the  allocation  of  weapons  to  specific  targets.  A fixed  assignment  of 
weapons  from  a specific  group  to  a specific  target  is  maintained  by 
module  ALOC,  which  optimizes  the  assignment  of  the  nonfixed  weapons, 

Xn  addition,  the  delivery  time  (minutes  relative  to  H-hour)  of  non- 
HIRV  missile  weapons  may  be  specified.  Also  the  salvo  launch  number 
may  be  user  controlled.  Any  one  comand  may  not  contain  both  the  snlvo 
number  and  arrival  time,  however.  These  direct  commands  arc: 


FXX  (DESIG, GROUP)  - (AB123,A) 

(DESIG, GROUP, ARRIVE)  - (AD187,6, .5)  AND  (FA001,92,1) 

(DESXG, GROUP, SALVO)  ■ (FE001,7,1) 

The  first  tessnand  fixes  a weapon  from  group  A to  target  AB123,  and  down- 
time is  dependent  on  the  time  of  flight.  The  second  command  fixes  wea- 
pons from  groups  6 and  92  to  targets  AD187  and  FAOOl  with  downtimes  of 
.5  and  1,  respectively.  The  third  command  fixes  a weapon  from  group  7 
to  target  FEOOl  and  the  weapon  will  be  launched  within  the  first  salvo. 

Xn  many  cases  fixed  assignments  arc  made  to  sets  of  targets  that  have 
sequential  DESIGs.  In  order  to  capture  this  often  used  option,  it  is 
permissible  for  the  user  to  input  a string  of  DESXGs  for  many  targets 
thereby  fixing  one  weapon  group  from  the  indicated  weapon  group  on  each 
target.  This  command  is  an  expansion  on  the  individual  assignment  com- 
mand and  is  recognized  by  the  appearance  of  the  word  DESIG  entered  twice 
and  separated  by  a comma.  For  example: 

FIX  (DESXG, DESIG,GROUP, ARRIVE)  » (AB127,AB227,5,1.0) 

AND  (AB228,AB230,6,1.0) 


Group  5 will  have  weapons  fixed  assigned  to  all  targets  starting  with 
DESIG  AB127  and  ending  with  DESIG  AB227  (101  separate  targets) . The 
olpha-portlons  of  these  two  DESIGs  must  be  equal. 
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The  following  eonstraints  apply: 

o No  weapons  from  a bomber  group  may  be  fixed  on  a target  which 
has  been  allocated  more  than  30  weapons. 

o No  more  than  30  weapons  may  be  fixed  on  on  undefended  target 
(HISDEF-0) . 

0 The  number  of  weapons  in  any  group  is  the  maximum  number  of 
fixed  assignments  which  may  be  made  from  that  group. 

2.2.4  The  ONPRINTS  Adverb.  It  is  not  necessary  to  generate  all  per- 
missible prints  for  every  PREPALOC  execution.  For  this  reason,  the 
ONPRINTS  adverb  permits  the  selection  of  up  to  four  separate  print  re- 
quests numbered  1,  2,  3,  or  4.  Print  request  number  1 supplies  geo- 
graphical related  reports;  request  number  2 supplies  weapon  group  re- 
lated prints;  request  number  3 prints  target  data;  request  number  4 
generates  target  data  as  modified  by  user  inputs. 

The  proper  print  requests  follows  the  ONPRINTS  adverb.  A series  of  num- 
bers (in  any  order)  separated  by  at  least  a single  space  turns  on  the 
print  requests. 

Options  3 and  4 produces  prints  concerning  the  available  target  list. 

If  desired,  the  user  may  request  a subset  of  targets  to  be  printed  by 
specifying  the  first  and  last  target.  This  is  possible  through  the  use 
of  special  operators  comma  (,)  and  dash  (-}.  After  the  number  3 or  4 
the  starting  target  number  to  be  printed  will  follow  the  comma  operator 
and  the  last  target  number  to  be  printed  will  follow  the  dash  operator. 
Consider  the  command: 

ONPRINTS  2 3,10-1297  4,1000 

Prints  for  option  two  will  be  generated;  target  data  for  target  numbers 
between  10  and  1297  will  be  generated  for  option  three;  and  target  data 
for  target  numbers  between  1000  and  the  maximum  value  will  be  generated 
for  option  four.  If  the  coirrna  operator  is  missing  print  begins  with 
target  number  one. 

2.3  Output 


2.3.1  Standard  Reports.  Standard  prints  consist  of  a summary  of  user 
selected  parameters  (figure  3);  a target  data  summary  (figure  4)  and  a 
summary  of  fixed  assignments  (figure  5). 

2.3.2  Optional  Reports.  Reports  generated  for  print  option  one  are 
given  in  figures  6 through  12;  figure  13  for  option  two;  figure  14  and 
15  for  option  three;  and  figure  16  for  option  four. 

2.3.3  Error  Messages.  All  possible  error  messages  produced  for  PREPALOC 
are  explained  in  figure  17. 
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USER  mUT  PLANNING  PARAMETERS 
© © 

© 

INITST 

M 

1 

BY 

INPUT 

CORMSL 

H 

0.5 

BY 

INPUT 

CORBOHB 

m 

0.0 

BY 

DEFAUL 

PEXBOM 

m 

0.0 

BY 

DEFAUL 

EXNBOM 

m 

3.0 

BY 

DEFAUL 

PEXMIR 

m 

.05 

BY 

INPUT 

EXNMIR 

m 

2.0 

BY 

DEFAUL 

PEXMIS 

■ 

0.0 

BY 

DEFAUL 

EXNHIS 

■ 

0.0 

BY 

DEFAUL 

HEADING 

MEANING 

© 

Paraneter  name  (first  six  characters) 

© 

Parameter  value 

© 

Mode  (DEFAULT 

or  INPUT) 

Figure  3.  Standard  Print  of  User-Input  Parameters 


684  TARGETS  PROCESSED 

S I 

® CLASS  NiVME 

© 

FRACTION  OF  TOTAL 
VALUE  IN  CLASS 

1 

mssiL 

0.2500 

2 

BOMBER 

0.3500 

3 

• 

TANKER 

• 

0.1000 

• 

« 

15 

• 

NOT  USED 

» 

0.0000 

HEADING 

MEANING 

© 

Number  of  targe Ct  as  seen  by  ALOC 

© 

Line  count 

© 

Class  name  (CLASS) 

© 

Fraction  of  total  target  value  in  clasi 

© ® 

OUT  OF  137  REQUESTS  FOR  FIXED  ASSIGNMENT,  137  WERE  FULFIUED. 

0 

EVERY  TARGET  IDENTIFIER  REQUESTED  WAS  ENCOUNTERED  ON  TIE  TARGET  FILE 
BREAKDOWN  OF  FLXED  ASSIGNMENTS  BY  GRCWP 


© 

© 

© 

GROUP 

FIXED  WEAPONS 

TOTAL  WEAPONS 

1 

100 

200 

5 

20 

300 

93 

17 

150 

MEANING 

Number  of  veapons  requeatcd  for  fixed  aaiignaent 
Number  of  weapons  actually  assigned 
Messsge  verifying  correct  Input  of  target  Identifiers 
Group  number 

Number  of  tMapons  fixed  from  group 
Total  number  of  weapons  in  group 


Figure  S.  Summary  of  Fixed  Assignment  Information 
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Figure  6.  Print  Option  1:  Penetration  Corridor  Data  Print 
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CORNUK 

DISTBC  ATTRBC 

1* 

0 0 

2* 

0 0 

3 

5.0722E  02**  0 

A 

0 0 

5 

0 0 

HEADING 

MFJkNTNG 

® 

Penetration  corridor  number 

Length  of  corridor  (nautical  miles)  (from  entr;r 
to  origin) 

Attrition  in  corridor 

1 

'it 

The  values  for  eotridora  1 and  2 are  irrelevant,  since  these 

are  the  "dummy"  corridors  for  tactical  aircraft  and  aircraft 

with  a 

value  greater  than  zero  for  the  attribute  PKNAV. 

The  E 

format  is  mi'.thcmatical  base  10  notation.  Tlte  number 

w.mraEyy  is  equivalent  to  w.mm  x lOVy.  For  example,  5,0722E02 

represents  507.22  (l.c.,  5.0722  x 100). 

Figure  7.  Print  Option  1:  Penetration  Corridor 
Data  Print  — Corridor  Distance  ond 
Attrition 
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(D 
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© 

CORNUM 

NPRCRDEF 

DISTDEF 

PRATTR 

1 

0 

0 

IS 

iS 

0 

(o 

2 

0 

10 

10 

10 

(0 

HEADING 

MEANING 

© 

Penecracion  corridor  ntnber 

© 

Kuoaber  of  precorridor  legs  vlth  defenses 

© 

Length  of  defended  corridor  segnents 

© 

Probability  of  attrition  in  each  defended 

corridor 

aegnent 

Figure  8.  Ps’lnc  Opclon  1;  Pcnccracion  Corridor 
Data  Print  — Precorridor  Defenses 
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© 

CORNUM 

DISTEG 

DISTEF 

1 

0 

0 

2 

0 

0 

3 

0 

0 

4 

0 

0 

HEADING 

MEANING 

© 

Depciictratlon  corridor  number 

© 

Length  of  depenetratlon  corridor  (nautical  miles 

from  entry  to  end) 

© 

Distance  from  depenetratlon  corridor  entry  point 
to  recovery  point  (nautical  miles) 

Figure  10.  Print  Option  1;  Depenetration  Corridor  Distance 


DEPENETRATION  CORRIDOR  - RECOVERY  BASE  LINKING 


DEPKNETR 

CORRIDOR 


ffilADING 

© 

© 


BASE  BASE  BASE  BASE 

ORDER  LATITUDE  LONGITUDE  NAME 


BASE  BASF. 
CAPACITY  DISTANCE 


41,0 

210.0 

ABl 

10 

100.0 

41.2 

210.0 

ABS 

20 

200.0 

41.3 

215,1 

ABIO 

30 

300.0 

0 

0 

0 

0 

0 

36.2 

215.3 

AB2 

60 

0.0 

37.5 

MEANING 

215.4 

AB3 

50 

50.0 

DepenoCratlon  corridor  number 

Order  of  bese  according  to  Increasing  distance 
from  end  of  dcpcnetratlon  corridor 

Base  latitude 

Base  longitude 

Base  name 

Base  capacity  (number  of  aircraft) 

Base  distance  from  end  of  dcpcnetratlon  corridor 
(nautical  miles) 


Figure  11,  Print  Option  1:  Recovery  Base  Data  Print  — 
Depenetration  Corridor  - Recovery  Bose  Linking 
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0 0 0 


REFUEL  ponrrs 

® 

POINT  NO. 

LATITUDE 

T AMATTimi? 

1 

21.2 

212.2 

2 

31.3 

212.3 

HEADIliG  MEAMIKG 

Refuel  area  nuaber 
Latitude  of  refuel  point 
Longitude  of  refuel  point 


Figure  12.  Print  Option  1:  Refuel  Point  Datn  Print 
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0 

GROUP 

CORNUM 

DISTAC 

1 

1 

0.000 

2 

0.000 

3 

2931.083 

A 

4763.809 

5 

5187.943 

6 

3516,968 

7 

3843.813 

8 

4461.455 

9 

4860.476 

10 

3346.476 

il 

3706.963 

2 

1 

0.000 

mms. 

MEANING 

0 

Weapon  group  number  (l>250)a(;  aaslgned  by  module 

PLANSET 

0 

Corridor  Index  number  (column  1 of  Penetration 

Corridor  Printe) 

0 

The  great  circle  distance  from  the  centroid  of  the 

weapon  group  to 

the  penetration  corridor  entry  point 

in  nautical  miles 

Figure  13.  Print  Option  2:  Weapon  Group  to 

Penetration  Corridor  Distance  Print 
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TGTNUMB  12 

NAME  - MOSCOW  INDEXNO  - 11234  DESIC  - AB123UR1 

® 

® 

© 

© 

TASK  - AB 

TGTMULT  - 1.0  LAT  - 45.2  LONG  » 212.8  INDTPEN  - 4 

(19) 
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DISTEG  ■ 213.4  DISTDG  ■ 514,2  DISTDF  - 317,2  IPKOB  ■ GROUND 

IKADING 

description 

© 

Target  number  («3 signed  by  PLANSET) 

Ci/ 

Tfirgst  nssa 

© 

Index  number 

§ 

Designator  code/country  location  code/ flag  code 

© 

© 

Task/subtask 

Target  multiplicity 

Target  latitude 

Target  longitude 

® 

Depenetrstlon  corridor  index 

@ 

Length  of  depenetration  corridor  (nautical  miles) 

Distance  from  target  to  recovery  base  (nautical 
miles) 

© 

Distance  from  target  to  end  of  depenctratlon 
corridor  (nautical  miles).  Depenctratlon  point 
is  ginning  of  depenetrahion  corridor 

User  desired  height  of  burst  or  optimal  height 
if  no  user  specification 

Figure  l<i.  Print  Option  3:  Target  Information  Print— Part  A 
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MEANING 

Penetration  corridor  number 

0 
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0 

Attrition  parameter,  corridor  origin  to  target 

fthis  value 

la  used  as  the  exponent  in  the  atcri- 

tlon  probability  calculation). 

Figure  15.  Print  Option  3;  Target  Information  Print— Part  fl 
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Figure  16.  Print  Option  4:  Planning  Factor  Changes 
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1 MORE  THAN  (lA)  TARGET  CLASS  HEADERS.  EXCESS  IGNORED. 

PREPALOC  hns  found  more  chan  15  Cargcc  classes  in  Che  daCa  base. 
Review  daca  base  cncrics. 

2 MORE  THAN  (15)  TARGET  TYPES 

The  summaCion  of  unique  cargcc  cypes  over  all  CargcC  classes 
exceeds  chc  upper  bound.  Review  daca  base  cnCrics. 

3 MORE  THAN  (15)  WEAPON  TYPES  IN  DATA  BASE 

PREPALOC  Ims  found  more  chan  100  weapon  Cypes  in  Chc  daca  base. 
Review  daca  base  cncrics. 

A MORE  THAN  (15)  WEAPON  GROUPS 

PREPALOC  locaccd  more  Chan  chc  maximum  number  of  wcopon  groups. 

5 UNKNOWN  INPUT  IN  ONPRINTS  CLAUSE  (012)  REST  OF  CLAUSE  IGNORED 
Cheek  ccxc  English  syncnx. 

6 PRINT  OPTION  (FA.l)  DOES  NOT  EXIST 

PREPALOC  received  on  unknown  prlnc  number  requesC. 

7 UNKNOWN  ADVERB  NO.  (lA)  ENCOUNTERED.  ADVERB  IGNORED. 

Check  chc  adverbs  in  Chc  inpuC  command.  The  only  adverbs 
ollowcd  arc  SETTING,  FIX  and  ONPRINTS. 

8 NO.  OF  PENETRATION  CORRIDORS.  EXCEEDED  MAX  IN  PENROUT 

PREPALOC  has  found  more  Chan  30  pcncCraclon  corridors  in  chc 
daCa  base. 

9 NO.  OF  DEPEN.  CORR.  E.XCEEDED  MAX  IN  PENROUT 

PREPALOC  has  found  more  Chan  50  dcpcneCraClon  corridors  in  Che 
daba  base. 

JO  DEPROUT  ENCOUNTERED  NONEXISTENT  DESIG  FOR  RECOVERY  BASE  (A6) 
DEPENETRATION  CORR:  (15) 

PREPALOC  has  cncounCcrcd  a noncxisccnC  DESIG  while  processing 
dcpencCraclon  corridors.  Review  daCa  base  enCrlcs. 


Figure  17.  PREPAI.OC  Error  Messages  (PnrC  1 of  5) 
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11  FACTORCG  ENCOUNTERED  UNKNOWN  ALPHANUMERIC  INPUT  ATTRIBUTE  (14) 
CHANGE  REQUEST  IGNORED.  (LAST  CHANGE  PROCESSED;  (012), (012)) 

Check  text  English  for  proper  syntax. 

12  UST  CHANGE  REQUEST  OUT  OF  RANGE.  CHANGE  RE6UEST  FOR  FACTOR  NO. 
(13)  CHANGED  TO  (F5.i) 

PREPALOG  received  a user  change  request  that  was  either  negative 
or  greater  than  1 (for  MAXKILL  or  MINKILL).  The  change  request 
is  adjusted  to  0 or  1 respectively. 

13  FACTORCG  ENCOUNTERED  UNKNOWN  NUMERIC  INPUT  ATTRIBUTE  (14)  CHANGE 
REQUEST  IGNORED.  (LAST  CHANGE  PROCESSED;  (012), (012)) 

Check  text  English  for  proper  syntax. 

14  FACTORCG  ENCOUNTERED  UNKNOWN  INSTRUCTION  CODE  (15)  ALL  FURTHER 
REQUESTS  IGNORED.  (LAST  CHANGE  PROCESSED:  (012), (012)) 

Cheek  text  English  for  proper  syntax. 

15  FACTORCG  RECEIVED  CHANGE  REQUEST  FOR  NONEXISTENT  DESIG  (A6) 
CHANGE  REQUEST  IGNORED. 

PREPAI.OC  has  received  a nonexistent  DESIG  in  a change  request. 

If  the  indicated  DESIG  should  exist,  consult  a maintenance  pro- 
grammer. 

16  FACTORCG  RECEIVED  CHANGE  REQUEST  FOR  NONEXISTENT  CLASS  (A6) 
CHANGE  REQUEST  IGNORED 

Cheek  the  spelling  of  the  indicated  CLASS  wichin  text  English. 

17  FACTORCG  RECEIVED  CHANGE  REQUEST  TO  CHANGE  FACTOR  NO.  (14)  WITH 
CRITERION  IREG.  REQUEST  IGNORED 

PREPALOC  received  a request  to  change  n factor  other  than  height 
of  burst  for  attribute  IREG. 

18  FACTORCG  RECEIVED  CHANGE  REQUEST  TO  CHANGE  FACTOR  NO.  (14)  WITH 
CRITERION  IREG.  REQUEST  IGNORED 

PREPALOC  received  a request  to  change  a factor  other  than  height 
of  burst  for  attribute  IREG. 


Figure  17.  (Part  2 of  5) 
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19  FACTORCG  RECEIVED  CllANCE  REQUEST  WITH  NONEXISTENT  IREG  (F8.3) 
CHANGE  REQUEST  IGNORED 

PREPALOC  could  not  find  the  indicated  region  in  the  data  base. 
If  tne  iiiulcuLuu  IREG  la  t.v>tLcv:t.|  cuuaulc  a naiiitctiai'icc 
mor. 

20  FACTORCG  RECEIVED  CHANGE  REQUEST  FOR  NONEXISTENT  TYPE  (A6) 
CHANGE  REQUEST  IGNORED 

Cheek  the  spelling  of  the  indicated  type  within  text  English. 

21  FIXWEP  ENCOUNTERED  UNKNOWN  ALPHAN'UMERIC  ATTRIBUTE  NO.  (15)  ALL 
FURTHER  FIX  ASSIGNMENTS  IGNORED.  (UST  FIX  ASSG.  PROCESSED: 
(AS), (15)) 

Cheek  the  syntax  of  the  FIX  clause. 

22  FIXWEP  ENCOUNTERED  UNKNOWN  INSTRUCTION  CODE  (15)  luL  FURTHER 
FIX  ASSIGNMENTS  IGNORED.  (LAST  FIX  ASSG.  PROCESSED;  (A5),(I5)) 

Check  the  syntax  of  the  FIX  clause. 

23  FIXWEP  ENCOUNTERED  UNKNOWN  NUMERIC  ATfRIBUTE  NO.  (15)  ALL 
FURTHER  FIX  ASSIGNMENTS  IGNORED.  (LAST  FIX  ASSG.  PROCESSED; 
(AS), (15)) 

Check  the  syntax  oC  the  FIX  clause. 

2A  FIXWEAP  RECEIVED  BOTH  ARRIVAL  AND  SALVO  SPECIFICATION.  SALVO 
SPECIFICATION  IGNORED.  LAST  FIX  ASSG.  PROCESSED  (A5) , (15) 

A fixed  assignment  may  honor  a downtime  or  salvo  number  request; 
but  not  both. 

25  FLXWEP  RECEIVED  (A6)  (A6)  FOR  BEGINNING  AND  END  OF  STRING  OF 
DESIGS.  ALPHA  PARTS  UNEQUAL.  REQUEST  IGNORED. 

If  the  option  which  allows  a string  of  DESIGs  to  be  specified 
is  used,  the  alpha-portions  of  the  two  DESIGs  entered  must  be 
equal. 

26  FIXWEP  RECEIVED  (A6)  (A6)  FOR  BEGINNING  AND  END  OF  STRING  OF 
DESIGS.  END  DESIG  LESS  THAN  BEGINNING.  REQUEST  IGNORED. 

If  the  option  which  allows  a string  of  DESIGs  to  be  specified 
is  used,  the  numeric-portion  of  the  second  DESIG  entered  must 
be  greater  than  or  equal  to  that  of  the  first  DESIG  entered. 


Figure  17.  (Part  3 of  5) 
27 


27  FIXWEP  RECEIVED  NONEXISTEOT  DESIG  (A6)  FIX  ASSIGU'MEJJT  I^XORED 

TJicrc  is  no  corgct  with  Che  indicated  DESIG  in  Che  data  base. 

If  •.here  should  be,  cont.ulc  a inainccnanco  progcatrs^er. 

28  FLXWEP  RECEIVED  NO.  TO  NONEXISTENT  GROUP  (IS)  FIX  ASSIGNMENT 
IGNORED 

No  weapon  group  with  che  indicated  group  number  exists  in  the 
data  base. 

29  FIXWEP  RECEIVED  FIX  ASSIGNMENT  FOR  BOMBER  CROUP  (IS)  ON  TARGET 
ALLOCATED  MORE  THAN  30  WEAPONS.  TARGET:  (A6)  REQUEST  IGNORED 

No  weapons  from  a bomber  group  may  be  fixed  on  a target  which 
has  been  allocated  more  chan  30  weapons. 

30  FIXWEP  RECEIVED  FIX  ASSIGNMENT  ON  UNDEFENDED  TARGET  (A6)  WITH 
MORE  THAN  30  WE,\P0NS  iVLLOCATED.  REQUEST  IGNORED 

No  more  than  30  weapons  may  be  fixed  on  an  undefended  target 
(attribute  MISDEF  equal  zero). 

31  FIXWEP  RECEIVED  FIX  ASSIGNMENT  FOR  TARGET  (A6)  FROM  CROUP  NO. 
(lA)  WHICH  HAS  ALL  ITS  WEAPONS  FIXED.  REQUEST  IGNORED 

All  weapons  from  the  indicated  group  have  been  fixed. 

32  LAUNCH  TIME  NEGATIVE  FOR  GROUP  - (13)  IMPACT  TIMS  «»  (FlO.S) 

DESIG  - (A6) 

In  fix  assigning  indicated  group  a negative  launch  time  was 
found.  The  fixed  assignment  will  be  honored  for  the  first 
salvo. 

33  NO.  OF  COUNTRY  LOCATION  CODES  EXCEEDS  MAX 

FREPALOC  found  more  than  ISO  country  location  codes  in  the  data 
base.  Consult  a maintenance  programmer. 

3A  IGOT  LT  TGTMULT,MYSAL:  (16)  NSHIFT  (16)  IGOT  (16)  DESIG  - (A6) 
GROUP  - (13) 

The  number  of  salvocd  weapons  in  che  salvo  indicated  by  MYSAL  is 
less  than  the  number  of  fix  assignments  for  this  salvo.  The 
next  salvo  number  is  actempted. 


Figure  17.  (Part  A of  5) 
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35  MVSAL  GREATER  THAN  MAXIMUM  FOR  CROUP  (15)  DESIC  (A6) 


A fixed  asalgnmcnc  with  specified  dcunCino  generated  a salvo 
number  greater  than  the  maxitnun  allowed. 

36  SALVO  NO,  (13)  FULL  FOR  GROUP  (13)  FLX  REQUEST  IGNORED  FOR  (A6) 
Indicated  group  has  used  oil  available  salvo  slots, 

37  LOOPING  IN  FIXWEF  DESIG  (Ab)  CROUP  (15) 

Cannot  locate  any  available  salvo  slots  for  indicated  group. 


Fipure  17.  (Part  5 of  5) 
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SECTION  3. 


ALOC  HODULE 


3.1  General  Purpose 

Tt>e  major  purpoae  o£  chla  module  Is  to  decermlne  che  opcimal  allocation 
o£  weapons  co  targets , using  « Lagrange  multiplier  technique.  The  vaap- 
ons  are  divided  into  weapon  groups.  A group  contains  weapons  of  the 
same  charccteristics  which  are  geographically  prcxiucte.  Thus,  weapons 
are  considered  identical  within  groups.  Each  target  is  con-..idQred  in- 
dividually for  weapon  assignment.  When  all  targets  have  been  processed, 
another  pass  over  the  targets  begins.  This  process  continues  until  che 
Lagrange  method  has  allocated  all  che  weapons  co  che  targets.  The  assign- 
ments are  Chen  entered  in  the  integrated  data  base  for  later  processing. 
Tlie  module  allo'.fS  some  extent  of  user  control  over  che  allocation  proc- 
ess through  fixed  assignments  restrictions  on  certain  weapon  groupa, 
ond  general  allocnclon  control  parnmetera. 

3.1.1  Modes  of  Execution.  For  a given  execution  of  ALOC,  several  com- 
plete passes  arc  made  over  the  target  list.  During  the  first  pass  over 
che  target  list  many  one-time  calculations  between  weapon  groups  and 
targets  arc  determined  and  stored  within  a data  file  (called  he  Weapon/ 
Target  Data  file).  These  onc-cime  calculations  are  continually  reread 
(not  recalculated)  Hot  each  non-first  pass  over  che  targets.  If  there 
are  to  be  further  executions  of  ALOC  ond  the  data  base  values  have  not 
been  altered,  the  created  Wcnpon/Targec  Data  file  may  be  used  in  lieu  of 
recalculating  the  onc-tlmc  calculations.  Adverb  RECALC  (see  subsection 
3.2)  communicates  Che  mode  of  execution  to  module  ALOC.  If  RECALC  is 
present,  the  Weapon/Target  Data  will  be  created;  otherwise,  ALOC  assumes 
the  data  file  to  exist. 

3.1.1. 1 RECALC  Mode.  In  this  mode  che  ALOC  module  creates  che  Weapon/ 
Target  Data  flic  during  the  first  pass  over  individual  targets.  The 
data  contained  on  the  file  is  then  used  during  successive  passes  with 
the  file  rewound  at  che  outset  of  each  pass.  When  the  flic  Is  created 
che  data  for  it  is  calculated  without  reference  to  any  user  altcraClons 
(for  example  range  modifications)  which  arc  input  to  Che  ALOC  module 
(there  is  a parallel  file  which  contains  altered  data  whcr>'  it  is  neces- 
sary) . 


3. 1.1.2  Noii'RECAlC  Mode.  In  this  mode  the  ALOC  module  uses  a Weapon/ 
Target  Data  flic  crsatcd  by  a previous  ALOC  run.  Experience  has  shown 
Chat  many  ALOC  reruns  ate  due  to  changes  in  user  directed  conacrafncs, 
data  alceraciona  or  other  changes  input  to  the  ALOC  module.  As  noted 
in  3.1. 1.1  above  the  Wcepon/Targst  Data  file  is  created  without  refer- 
ence to  these  execution  time  inputs  and  thus  will  co.<itain  the  same  data 
from  run  to  run.  The  non-RECALC  mode  takes  advantage  of  this  tact  by 
allowing  the  ALOC  moduLa  to  read  the  data  from  the  file  on  pass  one  as 
it  dues  on  succeeding  , asses. 


31 


PSEOnDX>.G  PAGE  BLAIK-IIOT  FIK^SD 


3. 1.1.3  Hodt  Selccclon  and  JCL  Conalderatlon.  The  usees  scleccs  the 
RECALC  mode  by  including  Che  RuCALC  adverb  In  Che  inpuc.  X£  Ic  does  not 
appear,  non-RECALC  mode  will  be  assumed.  In  elcher  case,  clcher  a cape 
or  file  muse  bo  included  wlch  a file  code  of  IS.  If  che  user  wishes  co 
creace  a Weapon/Targec  Daca  file  for  uee  on  several  runs,  an  appropriate 
encry  should  be  made  in  che  JCL  for  file  code  15. 

3. 1.1. A Non-RECALC  Mode  Caucton.  Tlie  user  should  be  aware  that  India- 
crlmlnace  use  of  the  non-RECALC  mode  will  cause  errors.  In  general,  it 
is  best  Co  run  ALOC  in  che  RECAlC  mode  following  any  change  Co  Che  basic 
weapon  or  cargec  data  or  if  any  modules  which  run  prior  Co  ALOC  are  re- 
run, For  eramplo,  che  Ueapon/Targee  Data  file  is  not  likely  co  be  valid 
between,  scenarios  so  that  if  module  DBMOD  ie  rerun  v^rith  a now  value  for 
che  SCEKARIO  accclbuce  ALOC  should  be  run  in  KECALC  mode. 


3.2  Input 


The  verb  ALLOCATE  iniciaCes  execution  of  che  ALOC  modv^lc.  This  verb  has 
11  optional  adverbs  which  the  user  may  use  to  control  ATXJC's  funccions. 
These  adverbs  arc: 


o FLACREST 

0 LOCREST 

o MINRANGE 
o MIRVREST 

o MODRANGB 
o ONPRINTS 

o PUNCH 
o READMUL 

o RECALC 

o SETTING 

o SHAT 


User  specifics  weapon  groups  which  arc  rescricccd 
according  co  the  setting  of  Che  FLAG  attribuce 

User  specifics  weapon  groups  which  are  rescricccd 
according  co  Che  country  location  of  ».h?  target 

User  specif ici  changes  to  a group's  mlnlviium  range 

User  specifics  restrictions  Co  MIRV  groupr  accord- 
ing Co  target  i.las5 

User  specifics  modification  to  che  range  of  groups 

User  selects  desired  print  option  and  specifics 
ranges  and  frequencies  for  chose  prints 

User  requests  output  of  final  Lagrange  multipliers 

User  specifics  values  for  Lagrange  multipliers  to 
be  used  at  the  outset  of  At,OC  oxecicion 

User  specifics  that  Che  Weapon  Data  File  must  be 
created  by  ALOC  and  noC  read  in 

User  specifics  values  for  ALOC  parameters  other 
than  their  default  values 

User  specifies  vale  * for  the  SMAT  array 
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The  ALOC  module  will  execute  properly  in  Che  absence  of  any  of  these 
adverbs. 

3.2,1  Hie  FI^ACREST  Clnuae.  Tliis  clause  specifics  interaction  between 
weapo'.t  groups  and  the  target  attribute  FLAG  which  may  hove  a value  of 
0-9  inclusive.  (A  value  of  0 indicates  that  no  weapon  is  restricted 
from  that  target  because  of  its  flag.)  In  this  clause,  the  user  speci- 
fics which  groups  arc  restricted  and  what  target  FLAG  values  they  may  or 
may  not  nttnek.  Tite  general  form  of  the  FLAGREST  clause  is 

FLAGREgT  group  group  . • . j.  group 

flag  . flag  . . . flag 

The  adverb  may  be  followed  by  any  number  of  sets  of  inputs  each  consist- 
ing of  three  parts.  First  a set  of  one  or  more  group  numbers  separated 

by  commas  arc  supplied  followed  by  cither  of  the  two  special  words: 
INCLUDE  or  EXCLUDE.  Third  a set  of  one  or  more  flag  numbers  separated 
by  commas  define  entries  for  attribute  FLAG. 

Ttte  relationship  of  the  group  numbers  to  the  flag  numbers  is  specified 
by  the  intervening  special  word.  If  the  word  is  INCLUDE,  then  the  spec- 
ified groups  arc  restricted  from  all  but  the  specified  flags.  If  the 
word  is  EXCLUDE,  then  the  specified  groups  are  restricted  from  the  spec- 
if led  flags.  For  example 

FLAGREST  1,2,3  INCLUDE  3, A 5,6  EXCLUDE  7.8 

The  result  of  this  example  would  be  that  groups  1,  2,  and  3 could  not 
attack  targets  where  FLAG  values  were  1,  2,  5,  6,  7,  8,  or  9 and  groups 
5 and  6 could  not  attack  targets  where  FLAG  volucs  were  7 or  8. 


INCLUDE 

EXCLUDE 


3,2.2  The  LOCREST  Clause.  This  douse  specifics  Interaction  between 
weapon  groups  and  the  country  location  code  of  targets.  In  this  clause, 
the  user  specifics  which  groups  arc  restricted  and  what  target  country 
locations  they  may  or  :iiay  not  attack.  Tlie  general  form  of  the  LOCREST 
clause  is: 


LOCREST 


country  location 


j5rou£ 


group 


INCLUDE  I 
EXCLUDE  } 

..jL.  country  location 


The  adverb  may  be  followed  by  any  number  of  sets  of  inputs,  each  consist- 
ing of  three  parts.  First  a set  of  one  or  more  group  numbers  separated 
by  commas  arc  supplied  followed  by  cither  of  the  two  special  words: 
INCLUDE  or  EXCLUDE.  Third  a set  of  one  or  more  country  location  codes 
(l.e.,  US,  UR,  etc.)  separoted  by  commas  are  entered. 

The  relationship  of  the  groups  to  the  country  codes  is  specified  by  the 
Inteirvcnlng  special  word.  If  the  word  is  INCLUDE,  then  Che  specified 
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groups  may  not  attack  any  targtstJ  but  those  with  the  specified  country 
locatlcns.  If  the  word  is  EXCLUDE,  the  specified  groups  may  attack  only 
targets  whose  country  locations  are  uthcr  than  those  given. 

An  example  of  a LOCREST  clause: 

LOCREST  1,2,3  INCLUDE  UR,CH  A, 5, 6, 7 EXCLUDE  PO,CZ,BU 

The  result  of  this  example  would  be  that  groups  1,  2,  and  3 could  only 
attack  targets  whose  country  location  codea  were  "UR"  or  "CH",  and 
groups  A,  5,  6,  and  7 could  not  attack  targets  whose  country  codes  were 
"PO",  "CZ"  or  "BU". 

3.2.3  The  MINRANCE  Clause.  This  clause  allows  the  user  to  specify  a 
value  for  the  RNGHIN  attribute  other  thon  that  given  for  a group.  Hie 
clause  consists  of  a new  minimum  range  value  followed  by  one  or  more 
group  numbers.  Parantheses  arc  optional.  The  general  form  is: 

MINRAKCE  fatnlmum  range  . group  ^ . group  . . . j.  group j ) 

As  many  seta  of  values  may  appear  in  a single  clause  as  desired.  The 
user  should  note  that  use  of  this  clause  alters  the  value  of  the  RNGMIN 
attribute  for  this  run  of  ALOC  only  and  docs  not  alter  its  data  base 
value  in  any  way.  An  example  of  a MINR/tNGE  clause  is: 

HIKRANGE  (1000,1, 2, 3,A)  (1500,9,10) 

The  result  would  be  to  set  the  RKCMIN  value  to  1000  for  groups  1,  2,  3 
and  A and  to  ISOO  for  groups  9 and  10. 

3. 2. A T>i^  HIRVREST  Clause.  This  clause  allows  the  user  to  specify  re- 
strictions for  MIRV  weapon  types.  These  types  may  be  restricted  to 
particular  target  classes.  In  addition  to  standard  classes,  they  may 
be  restricted  to  complexes  (COMPLE),  defended  complexes  (COMPLD),  de- 
fended targets  (DEFEND)  and/or  multiple  targets  (HULTIP) . 

The  gc.ncral  form  of  the  HIRVREST  clause  Is: 

HIRVREST  (payload  name  class  ^ class  • > • j,  class  j ) 

The  adverb  is  followed  by  any  number  of  sets  of  values  separated  by 
commas.  The  first  value  is  the  name  of  a MIRV  group's  payload  table. 
The  remaining  values  are  class  names  of  those  torgets  which  the  indi- 
cated group (s)  may  attack.  The  porentheses  are  optional.  An  example 
follows. 

HIRVREST  ( MM-III  , COMPLE, COMPLD,  U/I  ) ( POSEID  .BOMBER) 

This  effect  of  this  would  be  to  restrict  weapons  with  the  payload  table 
name  "KH-III"  to  complexes  (defended  or  not)  and  target  class  "U/I". 
Further  weapons  with  the  payload  table  name  "POSEID"  would  only  be  able 
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to  attdci&  single  targets  of  class  "BOMBER".  Note:  Although  this  option 
uas  designed  for  MIRV  weapons,  there  Is  no  current  restriction  whicli 
would  prevent  use  of  this  option  for  non-MIRV  weapon  systems. 

3.2.5  The  MODRANGE  Clause.  This  clause  allows  the  user  to  alter  the 
data  base  attributes  RANGE  and  RANGEREP  for  allocation  purposes.  The 
values  of  RANGE  and  RANGEREP  Initially  stored  within  the  data  base  are 
not  altered.  Modulo  ALOC  conducts  the  allocation  with  the  user  directed 
multipliers  values  but  this  Information  Is  not  passed  to  other  QUICK 
processors. 

The  user  supplies  multipliers  for  RANGE  and  RANGEREP  on  a weapon  group 
basis.  The  general  form  is: 

MODRANGE  (range  multiplier  |j[_  refuel  range  multlpllcrj 
. group  . group,  . . . . group  j ) 

The  clause  consists  of  any  number  of  sets  of  values.  The  first  value  of 
the  set  Is  a multiplier  for  the  RANGE  attribute  which  is  followed  by  the 
optional  slash  (/)  and  a multiplier  for  the  RANGEREP  attribute.  Pullow- 
Ing  the  multipliers  arc  the  group  numbers  to  which  the  multipliers  arc 
applicable.  Each  group  number  must  be  preceded  by  a comma.  Numeric 
sets  of  multipliers  may  be  defined  by  leaving  at  least  one  space  between 
each  data  set. 

If  the  multiplier  for  RANGEREP  Is  omitted  it  Is  treated  os  the  same  as 
that  for  RANGE. 

An  example  of  a MODRANGE  clause  would  be: 

MODRANGE  (.8/. 9, 1, 2, 3)  (.7, A, 5) 

Tlic  effect  would  be  to  multiply  the  RANGE  attribute  by  .8  ond  the 
RANGEREP  attribute  by  .9  for  groups  1,2  and  3.  Also,  both  the  RANGE 
and  RANGEREP  attributes  of  groups  A and  5 would  be  multiplied  by  .7. 

3.2.6  The  ONPRINTS  Clause.  This  clause  allows  the  user  to  control  the 
appearance  of  various  print  options.  The  options  available  are  detailed 
In  table  2.  Each  option  may  be  selected  and  the  frequency  of  Its  appear- 
ance (s)  controlled  as  to  the  pass  and/or  targets.  The  control  parameters 
available  and  their  default  settings  are: 

First  pass  of  appearance  - default  pass  1. 

Last  pass  of  appearance  - default  pass  9999 

First  target  of  appearance-  default  target  1 

Last  target  of  appearance  - default  target  9999 

Frequency  of  appearance  as  to  target  - default  every  target  (1) 

In  addition,  options  I,  2,  A and  16  are  initially  selected  with  the  fre- 
quency of  option  A set  at  50.  The  user  may  request  that  these  options 
not  appear.  The  general  form  of  the  ONPRINTS  clause  is: 
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OPTION 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


Toblo  2.  Doscrlpclon  nl  Print  Upclon  Numbers 
for  Program  ALOC  (Part  1 of  2) 

DESCRIPTION  OF  PRINT 


Input  weapon  (Into 

Main  summary  prints  after  weapons  have  been  allocated  to 
target 

Not  used 

Print  for  all  weapon  groups  the  Lagrange  multipliers,  the 
total  number  of  weapons  allocated  (RNALL) , and  number  of 
weapons  allocated  (RNALL),  and  number  of  weapons  allocated 
this  pass  (NALL)  with  totol  weapon  value  and  value  of  error 
in  allocation 

Print  of  data  on  target  weights  and  rates  of  change  of 
weights 

Target  Input  data  before  allocation  begins 

Basic  weapon/target  Interaction  data  before  allocation  of 
weapons  to  tiirget 

Risk  array  before  allocation  begins  on  target 

Summary  of  weapons  assigned  to  present  torget  and  marginal 
values  for  each  (see  option  22  for  companion  print  of  po- 
tential weapons) 

Input  data  to  the  single  target  allocator  (STALL)  — l.c., 
output  from  WAD 

Initial  values  for  lambdas,  VALWFNS  and  VALSRR,  at  start 
of  module  only 

Debugging  print  shoving  synopsis  of  calculation  of  actual 
payoff  by  WAD 

Debugging  print  showing  after-the-fact  synopsis  of  poten- 
tial weapon  added  and  weapon  deleted  payoff  calculations 
by  WAD 

Not  used 

Not  used 
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Tabic  2.  (Part  2 o£  2) 


OPTION 

16 

17 

18 

19 

20 
21 
22 

23 

26 

25 

26 

27 

28 

29 

30 


DESCRIPTION  OF  PRINT 


Defense  level  and  attack  mode  print  for  targets  with  cur- 
minal  ballistic  missile  defense 

Not  used 

Not  used 

Planning  factor  summary  for  targets  with  terminal  ballis- 
tic missile  defenses 

Summary  of  UADOUT  cost  poyoff  benefit,  etc. 

Complete  listing  of  allocation  error  estimates  (ALLSREST) 

Summary  of  marginal  payoff  data  for  potential  weapons  fol- 
lowed by  resulting  STALL  decision;  a companion  print  to 
print  number  9 

Printout  of  timing  Information 
Memory  dump  and  run  termination 

List  of  Inactive  switches  for  each  weapon  group  as  related 
to  current  target 

Print  of  preferred  corridors  and  computed  penetration  prob- 
abilities for  each  penetration  corridor  for  all  bomber 
groups  relative  to  current  target;  available  only  on  first 
pass 

Rest  rate  of  return  for  missile  allocation  In  DEFALOC 

Debugging  print  of  allocations  and  payoff  computed  In 
RESVAL 

Print  of  Lagrange  multiplier,  balance  parameter,  and  stock- 
pile for  salvocd  missiles 

Print  of  bomber  payload  Indicators  and  allocation  fractions 
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ONPRINTS 


______  up t ion  ^ flrac  cnrKut  ^ Innc  tnrKot  J[  frpgupncvj 

ftrat  p«««  ^ Ina,  paaaj  ^>RTr  option j 


This  clause  has  a number  of  optional  forms.  Following  Che  adverb  the 
user  may  input  any  number  of  sets  of  values  in  various  forms.  A single 
number  (in  Che  range  1-30 » see  cable  10)  will  cause  ChaC  option  Co 
appear  with  default  controls.  If  the  user  wishes  Co  surpress  a default 
opclon  (i.c.i  1,  2,  4,  or  16)  Che  option  number  is  preceded  by  the  NOT 
operator. 


User  alterations  to  target  control  defaults  are  preceded  by  a comma.  A 
number  following  the  comma  will  be  used  as  a first  target  control.  A 
number  preceded  by  a hyphen  will  bo  used  as  a last  Cargcc  and  a number 
preceded  by  a alas  i will  be  used  as  a frequency.  Only  Chose  controls 
which  Che  user  wii.ies  to  charge  need  bo  included.  Similarly,  the  pass 
controls  ace  preceded  by  an  asterisk. 

For  example: 

ONPRINTS  NOT  4 5, 50*- 2 6,/4 

Would  cause  option  4 to  be  surpressed,  opclon  5 Co  appear  beginning 
with  target  SO  and  for  passes  one  and  two,  and  option  6 to  have  a fre- 
quency of  4. 


3.2.7  The  PUNCH  Clause.  Tliis  adverb  allows  the  user  Co  request  Chat 
the  final  Lagrange  multiplier  be  saved  on  an  output  unit.  The  format 
used  for  this  output  is  such  Chat  it  can  be  assessed  on  later  runs  by 
Che  READHUL  clause.  Tl»e  general  form  of  Che  PUNCH  clause  is 

PUNCH  j^NEW  ■ unit  number  j 

The  optional  portion  is  used  to  specify  an  output  unit  other  chan  43 
(system  punch). 

3.2.8  The  READHUL  Clause.  This  clause  allows  the  user  Co  specify  start 
ing  lagrange  multipliers  for  Che  ALOC  (nodule.  These  multipliers  fall  in 
Co  six  categories  and  arc  all  originally  sot  to  1.  Through  this  clause, 
Che  user  may  also  specify  an  input  unit  created  by  Che  punch  adverb  in  a 
previous  run.  The  general  form  is 


READHUL  OLD  - unit 


ALL 

CLASS 

3X?i 

REGION 

, , index,  lambda  value 

GROUP 

OTHER 

_ 

38 


The  "OLD"  phose  gives  sn  input  unit  crested  by  PUNCH,  Each  other  value 
is  specified  ly  a set  of  values  the  first  of  which  is  one  of  the  word 
shown  in  the  form  above,  the  second  is  an  index  identified  by  the  first, 
and  the  third  is  the  desired  starting  multiplier.  Die  ALL  form  should 
not  have  an  index. 

3.2.9  The  RECALC  Clause.  This  douse  consists  only  of  the  adverb 
RECALC.  By  including  this  adverb  the  user  indicates  that  there  is  no 
Weapon/Target  Date  file  available  from  a previous  ALOC  execution.  Diis 
adverb  should  be  included,  therefore,  on  any  run  where  no  such  file 
exists  from  a previous  run  or  where  alterations  in  the  weapon  or  tar- 
get data  have  rendered  the  information  on  the  available  file  invalid. 


3.2.10  The  SETTING  Clause.  Diis  clause  is  a standard  SETTING  clause 
applied  to  the  allocation  parameters  identified  in  table  3.  The  default 
values  for  these  parameters  is  shown  in  table  3 also.  The  user  may  not 
alter  any  attributes  other  than  these  parameters  via  this  clause.  For 
example: 

SETTING  BPENFAC-1  SNSTYTY-.05  Pm™.95 

3.2.11  The  SHAT  Clause.  Dirough  this  clause  the  user  enters  and/or 
saves  values  for  the  SMAT  array.  Tne  row  and  column  labels  for  this 
array  and  their  meaning  is  shown  in  table  4.  The  clause  consists  of 

a series  of  labels  and  values  separated  by  coinnas.  Each  J Index  label 
encountered  causes  this  index  to  be  set.  Each  I index  label  has  a sim- 
ilar function.  When  a value  is  encountered  it  is  entered  in  the  array 
St  the  current  setting  of  the  I and  J indexes.  To  cause  the  settings 
to  be  permanently  entered  for  later  runs  the  user  follows  the  odverb 
with  the  special  word  UPDATE.  An  exomple  which  would  set  the  SMAT 
array  as  per  the  defaults  shown  in  table  5 would  be: 

SMAT  UPDATE  ALL, SBL,0,CC, OREL, 0, PEN, 0,STK,0, GROUP, 0, REGION, U, 

' CLASS, 0, TYPE, 0, ALERT, 0, PEN, 0 REL, 0.CC,0,SBL,0, TYPE, .1, CLASS, .4, 
REGION , , 1 ,GR0UP , . 1 ,CC , . 2 ,REL, . 05 , PEN , 0 .REGION , . 1 .CLASS , . 2 , 

TYPE , . 2 ,ilEL, . 2 ,CC , . 1 .CLASS , . 1 .REGION , . 3 ,REL, 0 .CLASS , . 1 

Each  value  entered  should  lie  between  0.  and  1,  and  the  sum  of  all  ele- 
ments with  the  same  failure  made  index  J must  be  less  than  or  equal  to 

1. 


3.3  Output 


3.3.1  Standard  Output.  The  printed  output  of  the  ALOC  module  may  be 
divided  into  four  parts:  Input  prints,  standard  allocation  prints,  de- 
tailed prints,  and  debug  prints.  Most  of  these  may  be  controlled  via 
user  option  selection.  Those  which  are  not  controlled  or  which  always 
appear  at  a certain  point  will  be  noted  as  such. 
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Tflblc  3 


Input  Pnramotcr  Cnrd  Specifications 
(Part  1 of  6) 


NAME  RAKGE  DEFAULT 

IHATCH  Standard  0 

integer 


TARFAC  20. 0 0.1 

BPHNFAC  20.0  l.O 


pm  0. 0-1.0  0.0 


RADPX  0. 0-1.0  0.0 


DESCRIPriON 


Controls  the  method  used  to  determine 
If  a weapon  allocation  has  met  the 
required  minimum  destruction  fraction 
specified  by  MINKILL.  If  IMATCH  is  0, 
the  calculation  of  fraction  killed 
Includes  the  time  dependence  of  tar- 
get value.  If  IMATCH  is  not  equal  to 
Q,  the  fraction  calculation  docs  not 
consider  time  dependence  of  target 
value. 

Multiplies  the  level  of  terminal  bomber 
defense  on  each  target  (TARDEF).  Used 
to  Increase  or  decrease  all  local  bom- 
ber defenses. 

Multiplies  attrition  rates  for  bomber 
penetration  given  in  the  data  base. 
Normally  should  be  equal  to  1.0,  but 
con  be  used  to  test  alternative  assump- 
tions without  changing  the  data  base. 

Probability  of  missile  warhead  kill  by 
one  terminal  ballistic  missile  defense 
interceptor. 

Probability  of  missile  warhead  kill  by 
a random  area  ballistic  missile  defense. 


MNDAMAG  0. 0-1.0  0.0 


FIXOPT  *TRUE*,  *TRIIE* 
★FALSE*, 


Minimum  fraction  of  original  value  of 
a target  without  terminal  ballistic 
missile  defenses  that  must  be  destroyed 
by  each  weapon  allocated  to  the  target. 
If  the  default  option  is  not  used,  this 
constraint  may  cause  nonconvergence  by 
not  allowing  ALOC  to  put  down  all  the 
weapons.  The  fix  for  this  ease  is  to 
reduce  MINDAMAG  or  reduce  weapon  inven- 
tory. 

Fixed  assignment  option.  If  TRUE,  fix 
as  in  data  base  in  FALSE  ignore  fix 
requests. 


Tabic  3.  (Parc  2 of  6) 


NAME 

LOWFAC 

PROBLOW 


RANGE 

O.O-l.O 

0. 0-1.0 


DEFAULT 

0.0 

0.0 


HIGHFAC  iO.O  0.0 


PROBHIGH  O.O-l.O 

LAW  *SQUAREROOT* 


or 

*POWER* 


0.0 


TINTFAC  tO.O  1.0 


CORK  O.O-l.O  0.5 


DESCRIPTIt^ 

Mulciplicr  of  chc  nominal  level  of 
terminal  balliecle  missile  defense. 
Represents  the  lower  estimate  of  tne 
Defense  level  (sec  PROBLOW). 

Probability  chat  the  level  of  terminal 
ballistic  missile  defense  is  degraded 
by  the  factor  LOWFAC;  o.g.;  if  the 
nominal  number  of  terminal  BHD  inter- 
ceptors is  MISDEF  but  there  is  a 257. 
probability  that  the  actual  level  of 
interceptors  is  half  this  large, 

LOWFAC  - .5  and  PROBLOW  > .25.  Tticsc 
factors  apply  to  every  target  with 
terminal  BHD. 

Serves  the  same  function  as  LOWFAC, 
except  that  it  repreeencs  the  upper 
csclmace  of  terminal  ballistic  missile 
capability. 

Same  function  as  PROBLOW  except  that 
it  is  chc  probability  of  occurrence 
of  the  upper  defense  estimate  lilGHFAC. 

Specifics  the  form  of  damage  law  used 
on  area  targets  (i.c.;  targets  with 
RADIUS  >0.0).  If  it  is  equal  to 
'^SQUAREROOT*  the  square  root  damage 
law  is  used.  Otherwise,  Chc  power  (or 
exponential)  law  is  used  on  area  tar- 
gets. 


Acts  as  a multiplier  for  the  number  of 
terminal  BHD  defense  interceptors  over 
the  entire  target  system. 

Acts  as  a multiplier  for  the  entries 
in  the  SMAT  array.  Decreasing  the 
value  of  CORR  reduces  the  effect  of 
interweapon  correlations.  (With  the 
default  SMAT  array,  the  value  of  CORR 
should  not  exceed  .5  for  good  results.) 
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Tablo  3. 


(Pnrc  3 of  6j 


NAME  RANGE  DEFAULT 

C0RR2  O.O-l.O  0.0 


FACMIRV  0. 0-1.0  0.0 


RINTPRD  >1.0  2.0 


RATIOINT  iO.O  2.0 


DESCRIPTION 

Optional,  to  evaluate  the  final  weapon 
allocation  with  a different  multiplier 
for  the  SMAT  array  values.  Used  In 
conjunction  with  the  user-input  param- 
eter IVERIFY. 

Modifies  the  S^^AT  array  for  MIRV  sys- 
tems. For  weapons  with  a MIRV  capabil- 
ity, the  values  of  the  SMAT  array  cor- 
rcspondjng  to  the  CROUP  attribute  for 
failure  modes  SDL,  CC,  ond  RBL  (see 
table  A'  are  Increased  by  the  produce 
of  FACMIRV  and  the  unasslgned  variance 
for  those  failure  modes.  (For  the  de- 
fault SMAT  array,  table  5,  the  unasslgned 
variance  for  SBL  Is  .30,  for  CC  Is  .30, 
end  for  REL  Is  .63.)  Table  6 provides 
two  examples  of  the  SMAT  arroy  for  MIRV 
systems:  when  the  default  SMAT  array 
Is  used  In  conjunction  with  FACMIRV  ■ 

0.3t  and  when  It  Is  used  with  FACMIRV 
■ 1.0.  For  examples  of  this  effect  of 
this  parameter  see  table  6. 

Approximate  ratio  between  rate  of 
change  of  target  weights  between  dif- 
ferent Integration  periods.  An  In- 
crease In  this  parameter  Increases 
the  sensitivity  of  the  multiplier  ad- 
justment to  recent  target  experience. 

Ratio  of  longest  Integration  period 
used  to  the  theoretical* — a low  value 
allows  higher  sensitivity  without  os- 
clllotlons  In  the  values  of  the  La- 
grange multipliers,  but  coo  low  a 
value  makes  convergence  to  the  correct 
stockpile  sensitive  to  statistics  of 
the  target  list.  If  the  target  list 
contains  targets  with  heavy  ballistic 
missile  defenses  or  If  a large  frac- 
tion of  the  weapons  Is  assigned  by  the 
fixed  assignment  capability,  this  param- 
eter value  should  be  Increased  (to  A.O 
or  above  If  necessary) . 
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Tflblc  3. 


(Part  t*  cif  6) 


NAME  RANGE  DEFAULT 

SNSTVTY  :?0,0  0.1 


FSNSTVTY  iO.O  1.0 


CLOSE  >1.0  1.05 


DELTVAL  0.0- 1.0  .005 


PRM  0. 0-1.0  .5 


STALADJ  0. 0-1.0  .5 


CLOSER  aO.O  A.O 


DESCRIPTION 

Concrols  senslclvicy  of  multiplier  ad- 
justment during  early  phases.  Too 
high  a sensitivity  can  cause  oscilla- 
tions In  multipliers.  If  the  param- 
eter RATIOINT  Is  Increased,  this  param- 
eter should  be  decreased,  and  vice 
versa. 

Controls  sensitivity  of  multiplier  ad- 
justment during  latter  part  of  alloca- 
tion. If  the  parameter  SETTLE  Is  in- 
creased, this  parameter  should  be  de- 
creased, and  vice  versa. 

Must  be  greater  than  1.00.  Excess  over 
1.00  determines  magnitude  of  closing 
force  relative  to  Lagrange  multipliers 
at  start  of  closing  phase  (PROGRESS  * 
l.O), 

Maximum  fractional  difference  In  time- 
dependent  target  value  permitted  in 
the  some  time-of-arrival  cell.  (Hill 
be  automatically  increased  In  available 
cells  ore  exceeded  — a high  value 
allows  slightly  faster  operation  — a 
low  value  Increases  accurocy  of  time- 
of-arrival  calculations.) 

Controls  value  of  quadratic  premium 
before  PRtXJRESS  ■ 1.0.  Must  lie  be- 
tween 0 and  1.0.  Higher  values  give 
more  stable  performance. 

Determines  extent  to  which  STALL  favors 
high  unit  profit  versus  efficiency  in 
selecting  weapons  for  initial  laydown 
of  each  target.  Should  be  adjusted  to 
minimize  lOPS  for  run,  so  long  as  it 
docs  not  adversely  affect  tctal  payoff. 

Controls  rate  of  increase  in  CLOSE  or 
closing  force  per  pass  over  target  sys- 
tem. High  values  will  close  allocation 
to  exact  stockpile  more  rapidly  but  will 
cost  more  in  payoff  to  do  so. 
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Tabic  3 


(Part  5 uf  6? 


NAHK  RANC’.E  DEFAULT  nESCRIPTlON 

QUALITY  O.O-I.O  O.S  Concrola  extent  to  which  STALI«  will 

atteispc  to  refine  allocation  for  each 
target.  Shoulu  be  ser  xs  low  an 
poaalble  for  fast  operation,  so  long 
ea  total  payoff  Is  not  reduced.  In 
cases  tried  so  far,  half  reflneraent 
works  well;  but  this  should  not  bo 
assutaed. 

IVERIFY  0,  I,  2 0 Controls  the  operation  of  the  alloca- 

tor after  the  final  weapon  allocation 
has  been  determined.  A value  of  0 is 
used  to  terminate  processing  at  this 
phase.  A value  of  I will  verify  the 
optimality  of  the  payoff  by  processing 
another  pass  through  the  target  list 
(called  the  verification  pass)  with  no 
premiums  and  the  values  of  the  Lagrange 
multipliers  frozen  at  their  final  weap- 
on allocation  values.  The  differences 
in  profit  betveen  the  end  of  the  weapon 
allocation  and  the  end  of  the  verifica- 
tion pass  is  a strict  upper  bound  on 
the  difference  between  the  payoff  at 
the  end  of  weapon  allocation  and  the 
optimal  payoff.  K value  of  2 for 
IVERIFY  is  used  to  evaluate  the  final 
weapon  allocation  using  the  value  of 
CQRR2  in  place  of  CORK  os  the  SMAT 
array  multiplier. 

SETruS  >0.0  l.O  Controls  the  number  of  passes  at 

PROGRESS  - .75  before  PROGRESS  is  set 
to  l.OO  and  closing  begins.  T.arger 
numbers  give  more  exact  multipliers. 
However,  1.00  usually  is  quite  ade- 
quate. A value  of  SETTLE  less  than 
1.00  can  yield  a very  suboptimal  allo- 
cation if  defective  allocations  prior 
to  PROGRESS  ■ arc  not  replaced  in 
closing  (see  parameter  FSNSTVTY). 
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Table  3.  (Pare  6 of  6) 


r 


I 

[ KAHE  RAKflE  DEFAULT  DESaiT.PTIOU 

ERROLOS  0. 0-1.0  .001  Trovldcs  one  control  of  Cha  terraina- 

clon  of  weapon  allocation  procesaing 
(ALLOCATE  function).  If  VALKRR  < 
V/iLWPNS  * ERRCLOS,  where  VALERR  la 
Che  absolute  value  of  chc  sum  of  cho 
Lagrange  mlt&pliers  for  all  under-or» 
over-allocaced  weapons,  and  VALWPHS  li 
che  sum  of  cho  Lagrange  imtlclpliers  for 
all  weapons  ip  the  scockpile,  chen  che 
weapon  allocficion  process  will  cermln- 
ate  normally.  Tlie  conplece  set  of  nor- 
mal cermlnaclng  conditions  fer  this 
function  Is  described  In  the  Termlna- 
clon  of  ALLOCATE  Funcclor... 


Table  A,  Acceptable  Values  for  SHAT  Array  Indices 


J Index.  Failure  Modes 


J ^5N^^^0.HIC  DESCRIPTION 


1 SBL 

2 CC 

3 REL 

4 PEN 

5 STK 


Survival  before  launch 

Reliability  of  cosiraand  and  control  system 

Weapon  system  hardware  reliability 

Penetration  probability 

Probability  of  target  kill  by  warhead 


I Index.  Weapon  Attributes 


I^  NA.ME  DESCRIPTION 


1 AIL 

2 GROUP 


3 REGION 

4 CLASS 

5 TYPE 

6 ALERT 


Shared  by  all  weapons  in  the  stockpile 
Weapons  of  same  class,  type-  region,  and  alert 
status  whose  launch  bases  are  close  to  one 
another 

Region  of  launch  base 

Weapon  class,  cither  bomber  or  missile 

Weapon  type  (o.g.,  B-S2G,  Poseidon) 

The  alert  status  of  the  weapon,  either  alert 
or  nonalort 


Tabla  5.  Default  Values  for  S^^AT  Array 


ATTRIBUTES 


I « 

1 

2 

3 

4 

5 

6 

J 

ALL 

GROUP 

REGION 

CLASS 

TYPE 

ALERT 

1 SBL 

0 

.10 

.10 

.40 

.10 

0 

FAILURE 

2 CC 

0 

.20 

.30 

.10 

.10 

0 

3 REL 

0 

.05 

0 

.10 

.20 

0 

MODES 

4 PEN 

0 

0 

.10 

.20 

.20 

0 

S STK 

0 

0 

0 

0 

0 

0 
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Table  6*  SHAT  Array  for  HIRV  Systems 

(FAOtlRV  - 0.5  and  FACHIRV  » 1.0) 


FACMIRV  « O.S 
ATTRIBUTES 


AM 

GROUP 

REGION 

CLASS 

TYPE 

ALERT 

SBL 

0 

.2S 

,10 

.40 

.10 

0 

FAILURE 

CC 

0 

.35 

.30 

.10 

.10 

0 

REL 

0 

.38 

0 

.10 

.20 

0 

WOES 

PEN 

0 

0 

.10 

.20 

.20 

0 

STK 

0 

0 

0 

0 

0 

0 

FACMIRV 

» 1.0 

ATTRIBUTES 

ALL 

GROUP 

REGION 

CLASS 

TYPE 

ALERT 

SBL 

0 

.40 

.10 

.40 

.10 

0 

FAILURE 

CC 

0 

.50 

.30 

.10 

.10 

0 

REL 

0 

.70 

0 

.10 

.20 

0 

MODES 

PEN 

0 

0 

.10 

.20 

.20 

0 

STK 

0 

0 

0 

0 

0 

0 

3>3.1.1  Input  Pctncs.  Tliuuv  prince  ncc  of  two  cypcn.  Flret  Che  input 
parameters,  print  options  and  group  rcscrietions  arc  produced  as  a 
standard  uncontrolled  print  at  the  outset  of  the  execution.  Included  In 
this  point  is  timing  information  concerning  the  data  input  process.  The 
display  of  flag,  location,  and  MIRV  restrictions,  and  range  modifications 
appear  only  if  there  wan  user  input  of  that  kind.  This  print  is  illus- 
trated in  figure  18. 

The  second  input  print  is  controlled  as  option  1 but  appears  only  for  the 
first  target  and  first  pass.  This  print  displays  basic  weapon  group  data 
and  is  shown  in  figure  19. 

3. 3.1. 2 Standard  Allocation  Prints. 

3. 3. 1.2.1  Detailed  Weapon  Allocation  Data.  These  prints  (print  options 
2 and  16)  display  the  allocacion  to  each  target  as  the  target  is  pro- 
cessed. Figures  20  and  21  display  these  prints.  The  print  displayed  in 
figure  20  is  print  number  16  and  oppears  only  preceding  data  for  targets 
with  terminal  ballistic  missile  defenses.  The  quantities: 


DPROFIT 

- PROFIT  - OPROFIT 

SDPROFIT 

» DPROFIT 

DELTEFF 

- DPROFIT/VALWPNS 

SDELTEFF 

- SDPROFIT/VALWPNS 

require  some  explanation.  These  quanclclcs  arc  computed  end  the  latter 
two  are  printed  out  in  the  standard  option  2*  to  help  the  user  in  evalu- 
ating the  progress  of  the  allocacion.  The  quantity  OPROFIT  represents 
the  "profit"  of  the  old  allocation  to  the  target  evaluated  in  terms  of 
the  present  values  of  the  Lagrange  multipliers.  DPROFIT  is  thus  a mea- 
sure of  the  improvement  in  profit  using  the  new  allocacion.  Up  until 
PROGRESS  1.0  this  quantity  is  summed  over  all  targets  (one  complete 
pass  only),  to  give  SDPROFIT.  Thus  when  the  multipliers  have  been  near 
the  correct  values  for  one  full  pass  the  value  of  SDPROFIT  should  be 
small.  To  provide  a standard  relative  value  for  interpreting  these 
quantities,  they  are  divided  by  Che  value  of  all  weapons  VALWPNS,** 


VALWPNS  -][^NMPNS(G)  * LAMEF(G) 


to  obtain  DELTEFF  and  SDELTEFV  whic'.i  measure  changes  in  profit  as  a 
fraction  of  the  total  value  of  all  weapons. 


See  column  labeled  (P-0)/VWPS  in  this  print,  headings  17  and  27  in 
figure  21. 

The  value  of  NWPNS  does  not  include  the  weapons  fixed  by  the  user. 
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Time  spent  reading  READHUL  clause 


Figure  18.  (Part  4 of  4) 
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SALVOED  WEAPON  STOCKPILE 

(AFTER  REMOVAL  OF  FKED  WEAPONS) 

(T 

) 

SALVO 

r.Roup  rf 

2 

3 

A 

3 • • • • 

. 2A 

©i 

'5 

5 

5 

5 

5 . . , , 

. 5 

2 

2 

2 

0 

0 . . . . 

. 0 

3 

3 

0 

1 

3 

1 « • « • 

. 0 

A 

0 

0 

0 

1 

3 • * • • 

. 0 

HEAniNG 

LABEL 

UnSCRIPTION 

© 

GROUP 

Group  number 

© 

SALVO 

Salvo 

number 

@ 

-- 

Number 

of  wcnpoAc 

In  salvo 

for  this  i*roup 

® (D 

DEFENDED  TARGET  - MISDEF  » 3,  NBLN  » -3 


(D  Number  of  terainal  ballistic  missile  interceptors 

(2)  Allocation  type  designator.  If  positive,  allocation 
did  not  try  to  allocate  more  "objects"  (varheads  and 
decoys)  to  target  than  the  number  of  EMD  interceptors 
at  the  target.  (Tliis  is  a leakage  tactic.)  If  this 
value  is  negative,  more  objects  were  allocated  than 
the  number  of  W^D  interceptors.  (This  is  an  exhaustion 
tactic.) 


Figure  20.  Defended  Target  Suimary  Print 
(Print  Option  16) 
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Tlie  quar.clcy  SDELTEFt*  therefore  provides  an  «*stirjace  of  ’ efficient 
the  allocation  would  have  been  if  the  nl location  had  been  terminated 
one  pass  earlier.  Presumably,  the  current  efficiency  is  substantially 
higher,  but  SDELTEFF  does  not,  at  this  point,  give  any  indication  of 
how  much.  Xt  is  nevertheless  of  value  in  developing  experience  on  haw 
soon  the  PROGRESS  .75  phaiio  can  bo  tcrnlnatcd.  Wlicn  PROGRESS  Is  equal 
to  1.00  the  multipliers  are  frozen,  and  this  role  of  SDELTEFF  ceases  to 
be  relevant.  Tlie  quantity  is  then  reset  to  zero.  Thereafter  it  pro- 
vides a measure  of  the  effect  on  the  profit  of  closing  to  the  ex.iet 
stockpile.  Usually  during  the  closing  phase  SDELTEFF  goes  slightly  nega- 
tive. However,  since  during  this  phase  we  continue  to  replace  alloca- 
tions originally  produced  with  slightly  different  values  of  the  multi- 
pliers, the  value  may  go  positive  for  a while  until  the  closing  forces 
get  large  enough  to  force  closure  even  at  some  loss  of  profit.  Titus  the 
value  of  SDELTEFF  at  the  end  of  the  PROGRESS  ■ 1.0  phase  measures  the 
loss  of  profit  associated  with  closing.  In  the  event  that  closing  re- 
quires more  chan  one  full  pass  a test  has  been  inserted  which  causes 
SDELTEFF  to  continue  to  accumulate  over  mare  chan  one  pass  when  PROGRESS 
- 1.0. 


Finally,  when  PROGRESS  ■ 2.0  Che  quantity  is  again  set  equal  tn  zero. 

If  a verification  pass  is  carried  out,  SDELTEFF  then  measures  any  in- 
crease in  profit  in  Che  verification  pass  relative  to  the  final  alloca- 
tion. In  this  role  it  defines  an  upper  limit  on  the  inefficiency  of 
the  actual  allocation. 

3. 3. 1.2. 2 Sucaiarv  Weapon  Allocation  Data.  This  print  (print  option  4) 
displays  a summary  of  the  weapon  allocation.  It  always  appears  at  the 
end  of  Che  weapon  allocation  process.  If  a verification  pass  is  made, 
this  print  appears  at  the  end  of  chat  pass.  Figure  22  displays  this 
print. 

3. 3. 1.2. 3 Timing  Information  for  ALLOCATE  Function.  This  print  (option 
23)  displays  the  amount  of  time  spent  in  processing  the  various  phases 
of  weapon  allocation. 

3. 3. 1.2. 4 Termination  of  ALLOCATE  Function.  The  ALLOCATE  function  will 
terminate  normally  on  one  of  three  conditions: 

a.  More  than  1.5  passes  while  PROGRESS  ■ 1.0 

b.  |vALERR|  <VALWPNS  * ERRCLOS,  where  VALERR  is  the  absolute  value 
of  Che  sun  of  the  Lagrange  multipliers  for  all  under-  or  over- 
allocaLed  weapons,  VALWPNS  Is  the  sum  of  Che  Lagrange  multipliers 
for  all  weapons  in  the  stockpile,  and  ERRCLOS  is  a user-input 
parameter  for  Che  ALLOCATE  function. 

c.  SUMSQLRR  < 1/ (10*NTGTS^)  where  NTGTS  equals  the  number  of  tar- 
gets and  SUMSQERR  equals  the  sum  of  the  squares  of  Che  alloca- 
tion. error  estimates. 
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d.  If  convergence  is  unlikely,  i.e.,  PROGRESS  " 0.75  is  noc 
schieved  by  the  end  of  PASS  3,  the  run  will  be  terminated 
(see  Error  Messages,  A1.LOCATE  Function,  message  13). 

When  condition  1-3  occurs,  the  message  “FINAL  WEAPON  ALLOCATION"*  is 
printed  followed  by  a print  of  options  2,  4,  and  23.  If  the  input  param- 
eter IVERIFY  is  nonsero,  a verification  pass  la  then  made.  At  the  end  of 
the  verification  pass,  or  Insacdlatcly  following  prints  described  above, 
the  message  "END  OF  WEAPON-TARGET  PROCESSING"  is  printed,  followed  by  « 
print  of  options  2,  4,  and  23. 

3. 3.1. 3 Detailed  Prints.  These  prints  ore  described  according  to  their 
print  option  as  follows. 

a.  Print  Option  1 (Basic  Weapon  Group  Information).  Tljis  print  is 
a standard  print  described  in  figure  19. 

b.  Print  Option  2 (Weapon  Allocation).  This  print  is  a standard 
print  described  in  figure  21. 

c.  Print  Option  4 (Weapon  Allocation  Summary),  Tliis  print  is  ,i 
standard  print  described  in  figure  22. 

d.  Print  Option  5 (Target  Weight  Information).  This  is  a print  of 
data  on  target  weights  and  rates  of  change  of  weights.  Figure 
23  displays  this  print. 

e.  Print  Option  6 (Basic  Target  Data).  This  print  displays  the 
basic  target  data  prior  to  the  allocation  of  laiopo.as  to  the 
target.  Figure  24  displays  this  print. 

f.  Print  Option  7 (Weapon/Target  Interaction  Data).  This  print  dis- 
plays the  basic  weapon/target  interaction  data  before  weapon 
allocation.  Figure  25  displays  this  print. 

g.  Print  Options  8,  9,  10.  These  prints  nrc  debug  prints  described 
in  the  next  section, 

h.  Print  Option  11  (Initial  Values  of  Lagrange  Multipliers).  This 
print,  available  only  at  the  start  of  the  ALLOCATE  feection, 
prints  the  initial  values  of  the  local  Lagrange  multipliers. 
Figure  25  displays  this  print. 

1,  Print  Options  12  ond  13.  These  prints  are  debug  prints  de- 
scribed in  the  next  section. 

j.  Print  Option  16  (Defended  Target  Sunouiry),  Tljis  print  is  a 
standard  print  described  la  figure  20. 


For  condition  4,  the  referenced  error  message  is  printed. 
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PRINT  NO.  5 

© 

(D  2 

G)  3 

WTFAC  © 7.P8011+000 

7,28011*000 

7,28011*000 

MTRATE  1. 00000*000 

1,00000*000 

1,00000*000 

WTSUH  ® 2.00786*002 

2.00786+002 

2,01287*002 

HEADING 

■ " ■ 

LABEL 

DESCRIPTION 

0 

1 

Column  for  first  (shortest)  integration 
period 

0 

2 

Column  for  second  integration  period 

0 

3 

Column  for  third  (longest)  integration 
period 

0 

WTFAC 

Current  running  target  weiglit  in  each 
integration  period 

© 

WTRATE 

Rate  of  increase  of  target  weights  in 
each  integration  period 

© 

WTSUM 

Sum  of  target  weights  in  each  integration 
period 

Figure  23.  Print  Option  5 - Target 
Weight  Information 
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Flgiiret  i4-  Print  Option  6 — Basic  Target  Data 
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Figure  25.  Print  Option  7 --Weapon/Target  Interaction  Data 
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Figure  27.  Print  Option  23  — Timing  Information 


k.  Print  Options  19,  20,  21,  and  22.  T1>ese  prints  ore  debug  prints 
described  in  the  next  section. 

l.  Print  Option  23  (Timing  Information).  This  print  displays  timing 
data  on  the  processing  during  the  ALLOCATE  function.  Figure  27 
displays  this  print.  All  times  arc  shovm  in  units  of  minutes. 

Xn  each  column  there  are  two  rows  of  times.  The  top  row  is  the 
amount  of  time  recorded  in  the  last  call  to  the  timing  subrou- 
tine for  this  purpose.  Ttic  second  row  is  the  turn  of  the  times 
recorded. 

m.  Print  Option  24,  This  print  is  a debug  print  described  in  the 
next  section. 

n.  Print  Option  2S  (Inactive  Array).  This  print  dlsploys  the  value 
of  the  Inactive  flags  during  processing.  Ttiesc  flags  determine 
which  weapons  may  be  allocated  to  each  target.  The  code  for  the 
inactive  flags  is: 


- 100 

Currently  on  target. 

0 

Active.  May  be  allocated  to  target. 

+ 100 

Inactive.  May  not  be 

allocated  to  target. 

2000 

Conditionally  active. 
MINKILL. 

May  be  allocated  to  meet 

30000 

Conditionally  active. 
MINKILL. 

May  be  allocated  to  meet 

Codes  2000  and  30000  are  similar  but  arise  at  different  stages 
of  processing  in  subroutine  WAD.  Figure  28  displays  the  format 
of  this  print. 


® 

INACTIVE 

FLAGS 

-100 

0 100 

2000 

30000  100  0 0 

HEADING 

LABEL 

DESCRIPTION 

® 

INACTIVE  FLAG 

Inactive  codes  for  all  groups,  20  groups 
per  line,  ascending  order  left  to  right 

Figure  28.  Print  Option  25 — Inactive  Array 
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0 Print  Option  26  (Bomber  Penetration  Probability).  Thia  print 
displays  the  results  of  the  penetration  probability  calcula- 
tions perfonned  by  subroutine  GBTDTA  in  the  first  pass. 

р.  Print  Options  27,  28,  29  and  30.  These  prints  arc  debug  prints 
described  in  the  next  section. 

3. 3.1.6  Debug  Prints.  These  print  optiuns  are  used  to  investigate  prob- 
lems which  tnay  arise  in  allocating  weapons.  Because  of  the  nature  of 
these  prints,  the  description  of  the  variables  printed  is  somewhat  in- 
complete unless  the  user  becomes  familiar  with  the  details  of  program 
ALOC.  The  last  print  described  in  this  section  is  obtained  if  the  value 
of  the  user  input  parameter  IMATCll  is  set  to  100. 

a.  Print  Option  3 (Risk  Array).  This  print  displays  the  RISK  array 
before  the  allocation  begins  on  each  target.  This  array  con- 
tains the  estimates  of  the  cross  correlation  factors  affecting 
weapon  effectiveness.  Figure  30  displays  the  format  of  this 
print. 

b.  Print  Option  9 (Marginal  Value  for  Currently  Allocated  Weapons). 
This  print  summarizes  the  weapons  assigned  to  the  presoi’.t  tar- 
get and  the  marginal  values  I’or  each.  (See  print  option  22  for 
companion  print  for  potential  weapons.)  Figure  31  displays  the 
format  of  this  print. 

с.  Print  Option  10  (Weapon  Profit  and  Efficiency  Information).  This 
print  displays  the  variables  transmitted  from  subroutine  WAD  to 
subroutine  STALL.  Figure  32  displays  the  format  of  this  print. 

d.  Print  Option  12  (Weapon-Target  Calculotion  Synopsis).  This  print 
gives  a synopsis  of  the  actual  weapon-target  calculations  per- 
formed in  subroutine  WAD.  Figure  36  displays  this  print. 

e.  Print  Option  13  (Payoff  Calculations).  This  print  displays  thu 
results  of  the  calculations  for  payoff  for  weapon  addition  and 
deletion.  Figure  36  displays  the  format  of  this  print. 

f.  Print  Option  19  (Planning  Factors  for  Terminal  BMD  Targets). 

This  print  summarizes  the  planning  factors  for  targets  with 
terminal  ballistic  missile  defenses  (BMD).  Figure  35  displays 
the  format  of  this  print. 

g.  Print  Option  20  (WADOUT  Summary).  This  print  summarizes  the 
variables  output  by  subroutine  WADOUT.  Figure  36  displays  this 
print . 

h.  Print  Option  21  (Allocation  Error  Estimates).  This  print  lists 
all  the  allocation  error  estimates  (ALLEREST).  Figure  37  dis- 
plays this  print. 
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Figure  30.  Print  Option  8 RISK  Array  Print 
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Figure  33.  Print  Option  12— Weapon  Target 
Calculation  Synopsis 
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Figure  34.  Print  Option  13— Payoff  Calculation* 


I 

PREMIUM(I)  NWHD(KK) 

NTDEC(KK)  VTO  LAM(I) 

® 

© 

0 

0 © @ 

HEADING 

LABEL 

DESCRIPTION 

® 

I 

Group  number 

® 

PREMIUM(I) 

Premium  for  weapon 

NWHD(KK) 

Number  of  warheads  per  weapon 

NTDEC(KK) 

Number  of  terminal  decoys  per 
weapon 

© 

VTO 

Original  target  value 

® 

LA^!CI) 

Lagrange  multiplier  for  weapon 

Figure  35,  Print  Option  19 — Planning 

Factors -Terminal  BMD  Targets 
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PAYOFF 

COST 

PROFIT 

SUMPROM 

TBENEFIT 

PPMX 

TPMX 

DPNW 

Q 

(D 

@ 

© 

0 

HEADING 

LABEL 

DESCRIPTION 

© 

PAYOFF 

Value  destroyed  on  target 

© 

COST 

Sura  of  Lagrange  multipliers  of  weapons 
on  target 

© 

PROFIT 

0 

f 

© 

© 

SUMPREM 

Ojmulativc  premiums  for  all  targets 

© 

TBENEFIT 

Total  benefit  this  target 

© 

PPMX 

Maximum  marginal  profit  of  potential 
weapons 

© 

TPMX 

Maximum  marginal  profit  yet  encountered 

© 

DPMN 

Maximum  profit  for  weapon  deletion 

Figure  36.  Print  Option  20--WADOUT  Sunmary 
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(D  (D 


HEADING 

0 

0 

0 

0 

© 

© 

© 

© 


RUNSUM 


ALLOROST 


© 


0 © ® © (D 


LABEL  DESCRIPTION 

— Local  multiplier  index  (attribute) 

LA  Lagrange  multiplier  for  this  index 


RUNSU^^  \ 

Running  sum  of 
product  of 

RUNSUM  i 

target  weight 
and  number 

of  weapons 

RUNSUM  / 

allocated 

ALLEREST  'j 

Estimate  of 

ALLEREST  V 

error  in 
allocation  rate 

ALLEREST  ) 

I first  integration  period 
/ second  integration  period 

' third  integration  period 

/ first  integration  period 
< second  integration  period 
\ third  integration  period 


Figure  37.  Print  Option  21— Allocation  Error  Estimates 
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i.  Print  Option  22  (Marginal  Value  of  Potential  Weap-''.8).  This 
print  summarizes  the  data  on  marginal  payoffs  for  weapons  which 
may  be  added  to  the  target.  The  resulting  decision  by  subrou- 
tine STALL  i'i  also  printed.  This  print  la  a comparison  to 
print  option  9.  Figure  38  displA'ys  print  option  22;  figure  39 
shows  STALL  decision  messages. 

j.  Print  Option  24  (Termination  Control).  This  print  terminates 
the  run  with  the  messoge  "REQUESTED  DUMP."  The  run  aborts  and 
the  operating  system  gives  a memory  dump. 

k.  Print  Option  27  (Missile  Rate  of  Return).  This  print  displays 
the  beat  rate  of  return  achieved  by  any  missile  in  the  computa- 
tions by  subroutine  DEFALOC.  Figure  40  displays  this  print. 

l.  Prlr.t  Option  28  (Terminal  BMD  Target  Allocotion).  This  print 
displays  the  allocation  to  a target  with  terminal  ballistic 
missile  defenses  (BMD)  and  the  resulting  target  residual  value 
as  computed  by  subroutine  RESVAL.  Figure  41  displays  this 
print. 

m.  Print  Option  29  (Salvocd  Group  Information).  This  print  displays 
the  Lagrange  multiplier  (for  t:ht*  first  salvo),  the  balance  param- 
eter, and  number  of  weapons  overallocotcd  from  each  '.alvo  for 
missile  groups  with  a launch  interval.  Exactly  ellocated  sal- 
voes have  zero  entries,  underallocatcd  salvoes  have  negative 
entries,  and  ovcrallocnted  salvoes  have  positive  entries  (an 
entry  of  -3  means  the  salvo  is  underallocated  by  3 weapons) . 
Figure  42  displays  this  print. 

n.  Print  Option  30  (Bomber  Payload  Indicators).  This  print  displays 
the  average  value  destroyed  (excluding  DBL  and  REL),  the  actual 
fraction  of  weapons  that  are  AS.Ms,  the  payload  Indicator,  and 
the  currently  allocated  fraction  of  weapons  that  are  ASMs  for 
each  bomber  group.  These  factors  are  used  in  the  selection  of 
gravirv  bombs  or  ASMs  on  each  target.  Figure  43  displays  this 
print. 

IMATCH  - Target  Value  Calculations  for  MINKILL/MAJ(KILL 

This  print  is  produced  on  c>;very  target  if  the  value  of  the  user  input 
parameter  IMATCH  is  set  equal  to  100.  Figure  44  displays  this  print. 

3.3.2  Error  Messages.  The  error  messages  for  ALOC  are  shown  in  figure 
45.  If  any  of  messages  1-9  appear,  the  run  is  terminated  after  the  first 
overlay  and  only  the  input  processing  cakes  place. 
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POTENTIAL  WEAPONS 

GROUP 

ACT  MRC  PAYOFF  MRG  COST  MRG  PROFIT  EFFICIENCY  BENEFIT 

® 

© ® 

© 

0 

® 

0 

PVR/0.0 

PP/DP  PREH/DPREM 

SURPWP  PENX 

® 

® ® ® 

DECISION  HADE  NEAR  STALPRIN 

- ® ® 

HEADING 

LABEL 

DESCRIPTION 

® 

GROUP 

Group  number 

ACT 

Value  of  inactive  flag 

MRG  PAYOFF 

Marginal  p.iyoff  for  weapon 

MRG  COST 

Value  of  Lagrange  multiplier  for  weapon 

MRG  PROFIT 

Marginal  profit  ( (s)  - 0 ) 

EFFICIENCY 

Weapon  efficiency  ( 0 / 0 J 

BENEFIT 

Profit  including  premium  and  damage 
constraints 

PVR/0.0 

(PVR)  modified  efficiency 

PP/DP 

(PP)  perceived  profit  (0  - 0) 

PREM/OPREM 

(PREM)  weapon  premium  for  adding  weapon 

& 

SURPWP 

Estimated  error  in  number  of  weapons  used 

® 

PENX 

Weapon  penetration  probability 

--- 

Preferred  penetration  corridor 

® 

STALPRIN 

Indicator  of  location  in  subroutine  STALL 
source  code  of  call  on  subroutine  WAD 
producing  this  print 

© 

Description  of  decision  by  subroutine  STALL 
(see  figure  69) 

Figure  38,  Print  Option  22-4farginal  Value  of  Potential  Weapons 
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1.  ADD  Q 

2.  DELETE  @ 

3.  RECALL  PRIOR  ALLOCATION 

4.  TERMINATE  STALL  ALLOCATION 


MESSAGE 

1. 

2. 

3. 


4. 


DESCRIPTION 

Add  weapon  from  group 

Delete  weapon  from  group 

Restore  previous  allocation.  Used 
only  on  verification  pass  when 
IVERIFY  « 2 

Return  with  current  allocation 


I 

I Figure  39.  Messages  of  Decision  by  Subroutine  STALL 
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RATM  - 0 


HEADING 


LABEL  DESCRIPTION 

RATM  Best  rate  of  return  for  nlssilo 


Figure  AO.  Print  Option  27--MiS8ilo  Rate  of  Return 
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Residual  target  value  for  following 
allocation 

@ 

— 

Nuober  of  weapons  assigned  from 
group  (D 

® 

Group  number 

Figure  Al.  Print  Option  28r-Terrainal  BMD  Target  Allocation 
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Figure  42.  Print  Option  29-Salvocd 
Group  Information 
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AVDE  FASM 

ISETPAV 

EXPASM 

0.232  ®0.010 
0.591  0.110 

0 

®0.500 

0.100 

HEADING 


UBEL 

GROUP 


ISETPAV 


EXPASM 


description 

Group  nttmbor  (Only  bomber  groups  are 
printed) 

Absolute  average  difference  in  value 
destroyed  between  ASM  and  bomb 

Fraction  of  currently  allocated  weapons  in 
group  which  are  ASMs 

Payload  indicator  for  next  target  to  be 
processed.  2cro  for  gravity  bomb  use- 
one  for  ASM  use  ’ 

Actual  fraction  of  weapons  In  the  group 
which  arc  ASHs 


Figure  A3.  Print  Option  30  - Bomber 
Payload  Indicators 


VTO  Q vr 

@ VTZO 

© IFLGMN  0 IFLGMX  © SVTMIN  ® 

oVTMAX  © 

VTMIN  © 

VTMAX  © ALPHA  @ 

HEADING 

LABEL 

DESCRIPTION 

@ 
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Original  target  value 
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Flog  showing  achievement  of  MAXKILL 

© 

IFLGMX 

Flag  showing  achievement  of  MINKILL 

© 
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Kinisjun  allowed  residual  target  value 
ignoring  tine  dependence  of  value 
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SVTMAX 

Maximum  allowed  residual  target  value 
ignoring  time  dependence  of  value 

0 

VTMIN 
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Maximum  allowed  residua i target  value 
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Figure  44.  IMATCH  Priut—Targct  Value  Calculations 
for  MIHKILL/MAJKILL 
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1 ERROR  IN  INPUT  FOR  FUCREST. 

Error  in  FLAGREST  clauot'  — check  order  of  pararoctcra. 

2 ERROR  IN  INPUT  FOR  LOCREET. 

Error  in  LOCREST  clause  — check  order  of  paraiaccers  and  »ak« 
sure  all  country  location  codes  are  valid. 

3 ERROR  IN  MIRVREST  CLAUSE. 

Cheek  order  of  parameters  and  make  sure  all  class  names  arc 
valid. 

ERROR  IN  READHUL  INPUT. 

Error  in  READHUL  clause  — check  order  of  paranoters,  validity 
of  flags.  If  old  unit  Included  check  itn  validity. 

5 ERROR  IN  ONFRINTS. 

Cheek  order  of  parameters. 

6 ERROR  IN  SETTING  CLAUSE. 

Hake  Pure  all  attributes  arc  ALOC  parameters. 

7 ERROR  IN  SHAT  CLAUSE. 

Cheek  order  and  validity  of  parameters. 

F ERROR  IN  IMTUi  FOR  IIINRW^’CE, 

F-rror  in  MINRANGE  clause  — check  order  of  paramo  tors. 

9 ERROR  IN  INPUT  FOR  KODRANGE. 

Error  in  HODRANGE  clause  — chock  order  of  parameters. 

10  TARGET  ® HAS  MORE  THAN  30  WEAPONS  FIXED 

Thf  user  has  requested  Mxed  assiRnnent  of  more  than  30  wea- 
pon'' on  target  number  . This  target  does  not  have  terminal 
ballisf'.*'  missile  defenses  and  only  th^  first  30  weapons  are 
fixed  CO  the  target.  The  rtnainlng  requests  for  this  target 
are  ignored. 


Figure  45.  ALOC  Module  Error  Messages  (Part  1 of  3) 
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UNSATISFACTORY  PROGRESS.  RU.N  TERMIN'ATED 


After  three  full  passes  throufih  the  target  Hat  the  value  of 
PROGRESS  Is  less  than  O.?^,  The  probability  that  the  alloca- 
tion process  will  converge  to  the  correct  stockpile  at  this 
point  is  very  low.  The  lob  is  therefore  terroinated.  There 
arc  a large  number  of  conditions  which  can  cause  this  problem. 
A close  check  on  the  v.ilues  of  the  target  end  planning  factors 
should  be  nedo  to  see  if  the  desired  values  are  being  used. 

If  a run  of  this  function  with  all  default  user  input  paraa- 
otors  does  not  retaove  this  prohlen,  consult  a maintenance  pro- 
graraser. 

12  FIXED  ASSF-hTfOrr  REQUEST  XpT  HONORED  FOR  GROW  (T)  ON  TARGET 
DESIG  “ ® - 1NT)E.XN0  " (l)  - TARGET  NO.  » 

TARGET  N^  -0  ^ ^ 

PROBLEM  IS  @ 

The  us^has  requested  a fixed  assignment  of^  weapon  from 
grouo0  to  a target  with  d^gnntor  code  0 , index  nun- 
bor  , and  target  number  ® . Tlic  request  cannot  be  hon- 
ored and  the  weapon  is  not  allocated  at  all  (to  any  target). 
The  reason  for  not  honoring  the  request  is  given  in  0 . The 
reasons  are  as  follow*?: 
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0 CHTRYL 
o FLAG 
0 MINRAN 
o MIRV 
o NAVAL 

o PENETR 

o RANGE 

o VALUE  - 0 


LOOP  « ® 


Restriction  by  country  code  (LOCREST  option) 
Restriction  by  flag  code  (FLiGREST  option) 
Restricclon  by  minimum  range  (MINRANGE  option) 
Restriction  of  MIRV  weapons  (MIRVREST  option) 
Restriction  of  weapons  with  PKIIAV  ■ 0 to  tar- 
gets to  class  NAVAL  and  vice  versa 
Inadequate  caFablllty  to  penetrate  to  the 
target 

Inadequate  range  to  reach  the  target  (possi- 
bly RANGEi:0D  option) 

The  target  h zero  value  at  the  weapon  time 
of  arrival.  (Data  base  entry  or  possibly 
VALUEHOD  option  of  tradiile  PREPALOC.) 


In  this  message  Is  the  total  number  of  targets  encountered 
so  far  on  which  more  chan  100  weapon  addition  or  deletion  op- 
erations (lOP)  were  required  before  subroutine  STALL  termin- 
ated the  allocation  process.  Once  this  condition  occurs,  this 
message  is  printed  as  every  succeeding  target  is  processed. 

On  each  target  with  more  than  100  weapon  addition  or  deletion 
operations,  the  value  of  is  incremented  by  one.  This 
message  is  for  information  only;  no  user  action  is  required. 


Figure  45.  (Part  2 of  3) 
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14  TAKGET  @ HINKILL  RF.QUIP.E5  TOC*  M4\NY  WEAPONS 

On  targec  with  target  nur.bor  , a target  with  terminal  bal- 
listic missile  (lcfen;;es,  the  required  mininun  target  destruc- 
tion probability  cannot  be  achieved  after  on  allocation  of  AO? 
of  the  total  yissilc  force  that  can  reach  this  target.  The 
program  coe  .nues  using  the  allocation  of  AOX  of  each  missile 
group  that  can  be  allocated  to  this  target.  This  message  is 
for  information  only;  no  user  action  is  required. 

15  BCilBER  FRO.M  CROUP jJ)  CAWJOT  BE  FIXED  IN  A MISSILE  SATURATION 
ATT'ACK  ON  TARGET  0|  - INDEX  - @ TARGET  @ 

The  user  has  fixed  a bomber  weapon  from  group  on  a target 
where  he  has  fixed  more  than  30  weapons.  TIic  only  ense  where 
an  excess  of  30  weapons  is  allowed  is  a missile  saturation 
attack  on  a target  with  terminal  ballistic  missile  defenses. 
The  fix  request  for  this  bomber  weapon  ia  ignored  and  process- 
ing proce^.  The  target  name  is  dl^ayed  as  (2)  ; the  index 
iriibar  an  @ ; the  target  number  as  (M  • 


Figure  AS. 


(Port  3 of  3) 


SECTION  4.  MODULE  EVALALOC 


A. I General  Purpoo 

The  purpose  of  nodule  EVALALOC  is  to  suemarlsc  the  planned  allocation  of 
weapons  to  targets  and  provide  an  expected- value  estimate  of  the  results. 
Provision  is  also  included  to  evaluate  tlie  allocation  for  variations  in 
values  of  selected  parameters  associated  with  the  tranpons  and  targets. 

EVALALOC  may  be  run  at  two  stages  of  plan  development,  immediately  after 
module  ALOC  ot  Innediately  after  modulo  PLANOUT.  If  run  after  ALOC  the 
analysis  of  aim  point  offsets  is  not  included  in  the  allocation  evalua- 
tion since  the  desired  ground  zeros  (DGZs  for  complex  targets)  are  not 
known  at  this  stage  of  processing  (these  DGZs  are  established  by  modulo 
ALOCOUT).  Tlie  evaluation  of  EVALALOC,  therefore,  is  an  upper  limit 
estimate  wltich  assumes  that  each  target  element  in  a complex  is  directly 
targeted.  When  run  after  FIANOUT,  however,  weapon  aim  points  offsets 
are  included  in  the  expected-value  computations. 

EVALALOC  processes  the  targets  one  at  a time.  For  each  target  (or  target 
element  of  a complex  target),  the  weapons  assigned  are  collected  and 
ordered  by  time  of  arrival.  Surviving  target  values  are  calculated, 
utilizing  the  some  damage  functions  used  in  module  ALOC  (subroutine  WAD), 
except  that  correlations  are  ignored. 

After  the  survival  probability  for  each  target  is  computed,  the  target 
and  the  allocated  weapons  are  processed  and  categorized  for  processing 
purposes. 

When  all  targets  have  been  processed,  the  results  ore  suanarized  and 
printed . 

4.2  InpaSs 


The  execution  of  module  EVALALOC  is  initiated  by  the  verb  EVALUATE  which 
may  contain  the  following  adverbs: 


0 

SETTING 

- Used  to  set  probability  of  Kill  by  terminal  BMD 
and  the  type  of  damage  law 

0 

ONPRINTS 

- Used  to  turn  on  detailed  target  prints 

0 

SORT 

- A stand  alone  clause.  It's  presence  causes  the 
detailed  target  prints  to  be  sorted  by  area^ 
countiry  location,  and  DESIG 

0 

TGTMOD 

- Introduces  a clause  whereby  target  attributes  may 
be  altered  and  the  allocation  evaluated  accordingly 
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o WRJMOD  - Introcluccn  <i  clmiflc  w1>er(*by  weapon  atcribuces  «ioy 

bo  alterc’i  and  the  nllocacions  evaluated  accordingly 

o COUNTRIES  - Evaluation  of  the  allocation  my  bo  conducted  only 
on  those  targets  wiilch  reside  within  the  country 
locations  as  Introduced  by  this  adverb 

All  adverbs  for  this  module  are  optional;  the  verb  by  Itself  can  be  suf- 
flclent  for  a successful  execution. 

The  general  form  of  EVALALOC  command  is: 


EVALUATE 


[^SETTXNS 


( pktyI 
j m ) " 


ONPRINTS  target-number 


TGIMOD 


I ALLTGT  1 
I target  type  I 


J.  parameter. 


weapon- type 


, wap9a„t:Ypo 


parameter 


/ ALLWP 
1 bomber 
WPKMOD  / MISSILE 

) WEAPON-tvpc 
I GROUP-group-numbor 


I VP^PC 


J_  attribute  , . . , j 


type  Indicator  / . . . 


l^COPNTRIES 


INCLUDE ) . . . 1 

E)^sj  value  ^ , valuej 


1 


4.2,1  Mftdft  of  F.xfcutton.  Notwally,  EVAtALOC  cvaluatoi  the  allocation 
ualng  all  paramctera  as  defined  within  the  data  baae.  However,  to  per- 
mit acnaltlvlty  nnalyals,  the  cited  adverbs  pcralt  the  altering  of 
selected  target  or  weapon  attributes  and  perfomlng  the  evaluation  on 
the  altered  values.  Any  nunber  combinations  of  defined  adverbs  may  bo 
executed  within  one  cootaand.  Each  combination  conctltutes  a c.'clo  over 
the  entire  target  list  for  every  set  of  adverbs.  In  effect,  the  nodule 
counts  the  occurrence  of  adverbs  and  when  any  adverb  occurs  a second  cine 
(or  there  are  no  more  adverbs)  the  current  adverbs  are  used.  Then,  be- 
ginning with  Che  adverb  that  caused  the  execution,  the  counts  begin  again. 

Consider  a desire  Co  execute  EVAULOC  for  the  default  value  of  PKTX 
( -0.)  and  an  analysis  of  results  for  a value  of  PKTX«.'l.  Tlic  coraand 

could  be 


EVALUATE  SETTING  PKTX-0.  SETTING  PKTX-.l 

Two  separate  calculations  wllJ  be  conducted  over  the  target  assigwaent 
list.  A second  possible  cocnend  could  be: 


EVALUATE  EVALU.^TE  SETTING  PKTX-.l 


Both  cemmands  produce  Identical  results. 

4,2.2  The  SETTING  Adverb.  Used  to  set  the  probability  of  kill  by  ter- 
minal BUD  (PKTX)  or  to  set  Che  damage  low  for  area  targets  (LAM).  PKTX 
assumes  a range  from  zero  to  one  and  has  a default  value  of  zero.  LAM 
can  equal  either  POWER  or  SQUAROOT  and  has  a default  of  POKER. 

4 2.3  The  ONPRINTS  Adverb.  This  adverb  causes  detailed  target  related 
Information  to  be  printed.  Tlie  number  following  this  adverb  defines 
the  highest  target  number  to  be  printed.  If  the  adverb  Is  not  supplied, 
only  the  summarizing  tables  will  be  produced. 

4.2.4  The  SORT  Advorb.  Detailed  target  prints  arc  supplied  in  target 
nmber  order  If  the  SORT  adverb  Is  absent.  Tlie  inclusion  of  SORT 
causes  the  detailed  print  to  be  order  by  area,  country  location  and 
DESIG.  The  SORT  adverb  is  a ctand  alone  clause. 

4.2.5  The  TCTMOD  Adverb.  This  clause  Is  used  to  alter  target  parameters: 
PVULNI  (hardness  of  first  component);  VOZ  (original  value  of  first  hard- 
ness component)  ; TU)  (first  time  component  of  the  target);  PVALTl 
(fraction  of  value  in  first  time  component);  PEN  (probability  that 
weapon  will  penetrate  to  target).  Hie  form  of  the  phrase  or  phrases 

is  the  target-type  (or  ALLTGT  meaning  all  target  types)  Specified  by  a 
series  of  phrases  each  preceded  by  a slash.  Each  phrase  Is  the  target 


91 


parmetor  Co  be  chnnged  followed  by  o coona  and  the  new  value  of  the 
target  paraaeter*  The  target  paraocter  will  be  altered  for  all  records 
belonging  to  the  given  target-type.  If  the  target  paraneter  is  PEN, 
the  value  a^v  be  followed  by  a parenthetical  expression  indicating  the 
weapon  types  effected  by  this  penetration  probability.  As  an  example, 
if  the  user  wants  to  change  the  fraction  of  value  at  the  first  tine 
component  for  all  targets  Co  1 and  the  penetration  probability  to 
target  type  PAR  for  BEARS  and  BIWON  Co  .1  the  input  is: 


TGTOOD  ALLTCT/FVALTl,  1.  PAR/PEN,  .1  (PEAR, BISON) 


^•2.6  The  WPNMOD  Adverb.  This  optional  clause  is  used  to  modify  weapon 
attributes  used  in  Che  evaluation.  Four  attributes  nay  be  modified: 

REL,  CEP,  DEL  and  YIEhD.  The  attributes  may  be  modified  for  all  weapon 
types  (ALLWP),  all  bomber  types  (BOMBER),  all  missile  types  (MISSILE), 
a particular  type  or  all  the  weapons  in  u given  weapon  group.  The  fora 
of  the  clause  is  a series  of  phrases,  each  begun  by  the  name  of  the 
type,  group  (a  group  is  indicated  by  the  mnemonic  'CROUP'  followed  by 
a hyphen  then  the  group  number),  etc.  The  type  indicator  is  followed 
by  up  to  four  items:  a slash,  then  a legal  attribute  (REL,  CEP,  DBL, 
YIELD),  then  a cocoma,  followed  by  the  attribute  value.  For  example, 
if  the  user  wants  to  set  CEP  for  all  bonbera  Co  .1  and  the  YIELD  of 
144  to  2;  a cocomand  is: 


WPNMOD  BOMBER/CEP,. 1 GR0UP-144/YIELD,2 


The  COUNTRIES  Adverb.  For  certain  evaluations,  it  is  desived 
that  calculations  be  performed  on  a subset  of  the  target  list  according 
to  input  values  for  countries.  This  optional  clause  permits  the  user 
to  specify  which  countries  (and,  hence.  Individual  target  records)  arc 
to  be  used  in  the  evaluation.  If  the  special  word  SELECT  is  included 
all  countries  that  follow  will  be  evaluated.  If  DELETE  is  used,  all 
countries  in  the  data  base  will  bo  evaluated  minus  those  countries 
following  Che  word  DELETE. 

4.3  Output 

Standard  Output.  The  Initial  prints  reflect  the  parameters  as 
read  in  from  the  SETTING  adverb  and  arc  printed  as  follows: 


DAMAGE  LAW  OPHON  IS  THE  SQUAREROOT  LAW 

THE  TERMINAL  MISSILE  INTERCEPTORS  HAVE  PK-0. 950000 
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Following  evaluation  of  all  target  asaignaents  a print  ia  generated 
wiiich  indicates  how  nany  targets  arc  involved  in  the  evaluation  being 
performed  by  EVALALOC.  An  cxerpt  of  this  print  is  ns  follows: 


THERE  ARE  1297  TARGETS  OF  WHICH  1272  ARE  ASSIGNED  WEAPONS 
AND  IS  ARE  LEFT  ALONE 


The  number  of  targets  is  the  number  of  simple,  complex  ond  elements  of 
multiple  targets. 

Sunnarlcs  as  outlined  in  the  following  subsection  are  printed.  (Only 
one  of  those  suninarics,  the  Target  Destruction  Sveaaary,  is  provided 
when  the  plan  is  reevaluated  using  modified  parameters.) 

A. 3. 1.1  Target  Destruction  Stranarv.  Hiis  table  suwaarites  the  expected 
target  voluc  destroyed  as  a result  of  the  planned  attack  (Allocation). 

The  suMa'^,  figure  A6,  shows  "rool  estate"  and  "QUICK  value"  destroyed. 
The  forcer  term  used  to  identify  the  expected  target  value  which  would 
be  destroyed  assuming  target  value  is  rst  time  dependent;  i.c.,  dnas 
not  degrade  over  time.  "QUICK  value"  destruction  data  reflects  the 
time- sensitivity  of  target  value  as  defined  in  the  data  bosc.  Hie  sum- 
mary shows  the  total  expected  target  value  destroyed  and  the  value 
destroyed  for  each  target  typo  (attribute  TYPE)  within  each  target 
class  (attribute  CLASS).  In  addition,  the  table  provides  dote  on  the 
weapon  megatonnoge  (scheduled  ond  expected  to  be  delivered)  idiich  pro- 
duced the  reported  target  destruction.  Hie  Target  Destruction  Summary 
is  provided  for  the  initial  cvoluation  and  for  each  reevaluation  of  the 
plan, 

A. 3, 1*2  Schedule  of  Weapons  Allocated.  This  summary  (figure  AT)  depicts 
the  number  of  weapons  of  each  type  allocated  against  each  target  type. 

The  first  five  columns  contain  target  information  and  the  remaining 
contain  weapon  information.  Hie  weapon  categories  in  the  sunmary 
headings  are:  (1)  ALERT  LRA  - alert  long  range  aircraft,  (2)  NONALERT 
LRA  - nonalert  long  range  aircraft,  (3)  SLUM  - submarine-launccd  ballis- 
tic missiles,  (A)  ICBM  •*  intercontinental  ballistic  missiles,  (5)  TACTICAL 
BOMBERS,  (6)  NJIBM  - medium  range  ballistic  missiles,  and  (7)  IRBM  - 
intermediate  range  ballistic  missiles.  This  sunaary  and  the  remaining 
s'ssaariea  described  below  are  printed  only  after  the  first  pass  through 
EVALALOC  print.  Any  weapon  category  not  listed  hero  will  be  included 
under  catego7;y  ICBM. 

Some  entries,  in  this  schedule  show  allocation  of  fractional  weapons 
(see  figure  AT).  This  circumstance  arises  when  weapons  arc  allocated 
to  complex  targets  which  include  target  components  o^  more  than  one 
type.  For  each  weapon  allocated  to  a complex  target,  the  amount 
printed  in  this  summary  print  reflects  the  fraction  of  the  weapon  allo- 
cated to  each  type  as  if  the  weapon  were  divided  proportional  to  the 
value  of  the  target  components.  For  example,  assume  a complex  target 
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Plgure  46.  Target  Destruction  Suawary 
(Fart  1 of  2) 


Figure  A6.  (Parc  2 of  2) 


See  the  text  acctlon.  Schedule  of  Weapons  Allocated,  for  a discussion  of  the  locanlns;  of 
fractional  entries. 


of  value  10. 0 co^i^oscd  of  two  cunponenCs.  One  cociponcnt  hon  value  3.0 
and  is  'ITfPE  BISON.  T«\c  ochor  conponent  has  value  7.0  and  is  TYPE  RCITY. 
As8U!r«  further  chat  one  weapon  of  TYPE  B-52  is  allocated  neilnsc  chat 
target.  This  weapon  is  conslcired,  for  purposes  of  this  sutrsaty  print, 

CO  be  allocated  0.3  to  TYPE  BISON  and  0.7  to  TYPE  RCITY.  In  general,  if 
the  conpoaenc  value  is  VALCM  and  the  total  coaplcx  value  is  VALCX,  the 
fractioiial  allecatioii  of  each  weapon  allocated  to  Che  type  of  the  con- 
ponent  is  VALCM/VAlCi,  Note  that  the  totals  line  of  the  sutanary  print 
shows  chat  on  Integer  nusber  of  weapons  is  allocated  for  the  entire  plan. 

4. 3.1. 3 ScheduUvof  Weapons  Peitvored.  Tliis  table  is  a sunwary  by  wea- 
pon category  and  target  type  of  the  expected  nunber  of  weapons  actually 
delivered  to  targets  (sec  figure  481  Tlie  entries  in  this  suenary  arc 
sinilar  CO  those  printed  in  the  preceding  surenary.  Tlte  number  of  wea- 
pons delivered  is  computed  as  the  number  of  weapons  allocated  (as  dis- 
played in  the  schedule  of  weapons  allocated)  times  the  average  delivery 
probability  for  each  weapon  function/targee  type  combination.  Thus, 
fractional  weapon  entries  in  the  schedule  of  weapons  delivered  arise 
from  two  sources.  First,  the  allocated  weapons  arc  divided  among  target 
types  within  complexes  according  to  the  proportional  scheme  described  in 
the  preceding  section.  Schedule  of  Weapons  Alloc&CxVi.  Second,  the  aver-' 
nge  delivery  probability  may  produce  a number  of  weapons  "delivered" 
that  is  not  an  Integer.  The  number  printed  in  this  print  is  the  expected 
number  delivered.  For  example,  if  3.0  weapons  were  nlloeaccd  to  a target 
tyi>c  and  the  average  delivery  probability  is  0.8,  then  the  expected  num- 
ber of  weapons  delivered  is  3.0  x 0.8  ■ 2.4. 

4. 3. 1.4  Scheduled  Mcp.aconnnRe.  Tl»is  sunsKiry  depicts  the  scheduled  nega- 
tonnage  for  each  target  class  and  type  of  weapon  category.  It  is  illu- 
strated and  described  by  figure  49.  Fractional  entries  in  this  summary 
arise  from  the  same  source  as  that  described  in  Schedule  :>t  Weapons 
Allocated. 

4. 3.1.5  Delivered  Hegntonnnge.  Tliis  summary  is  Identical  in  format  to 
the  previous  one,  except  that  it  depicts  expected  actual  delivered  mega- 
tonnatc  (see  figure  50).  Fracclonol  entries  in  this  summary  arise  from 
the  same  sources  os  those  described  in  Schedule  of  Weapons  Delivered. 

4. 3. 1.6  Allowable  Weapon  Tvpc  WnwcB  for  WPNMODYF.  Normally,  the  first 
time  EVALALOC  is  run  for  /.  given  weapon  allocation,  the  user  docs  not 
alter  weapon  or  target  parameters.  To  help  the  user  in  subsequent  runs, 
the  following  print  of  allowable  weapon  type  names  (l.c.,  the  type  names 
processed  during  this  evaluation)  is  provided.  This  message  is  printed 
immediately  after  the  Schedule  of  Weapons  Delivered  suismary,  as  shown 
below: 

ALLOWABLE  WEAPON  TYPE  NAMES  FOR  WPNMODIF 
SS-6  SS-7  SS-8  SS-9  N-3  N-5  BADGER  BISON  BEAR 
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figure  49. 


OC(.l«nCO  hC6ATomha»c 


^.3.1.7  Rcvtncd  Weapon-Tnrgct  Pnrnrocter  for  Finn  Rccvnluntlon.  If  the 
plan  la  to  be  evaluated  using  modified  weapon  or  target  parameters,  the 
data  contained  on  the  WPNMODXP,  Target  selection  on  country  code,  and 
TGTMODIF  parameter  cards  appears  as  an  Initial  print  in  the  EVALALOC 
output  which  summarizes  the  rcevaluntion  (the  TARGET  DESTRUCTION  SUMMARY 
is  provided  for  each  plan  evaluation  performed  during  the  run,  whereas 
the  other  summaries  arc  produced  only  once  each  run).  A sample  of  the 
output  message  reflecting  these  data  is  shown  in  figure  51. 

A. 3. 2 Nonstandard  Output.  There  is  only  one  nen-stondard  report  gen- 
erated. This  report  (figure  52)  is  produced  for  the  number  of  targets 
indicated  within  the  ONPRINTS  clause.  If  the  SORT  adverb  is  absent; 
the  report  produces  results  in  target  number  order.  Otherwise  the  list 
is  sorted  by  the  targets'  region,  country  code  and  designator.  A header 
identifying  the  region  and  country  of  each  target  is  supplied  only  when 
SORT  is  Included  in  the  command. 

4.3.3  Error  HcasaRes.  The  error  messages  generated  by  module  EVALALOC 
arc  shown  in  figure  53. 
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flfXS  PAOS  IS  BD3T  QUALITY  FKACTIOA^ 
SJWU  COPY  FUPw:ilSE£.i)  TO  S®Q 


1 (13)  IS  AN  ILLEGAL  ADVERB  NUMBER  FOR  EVALUATE  — IT  WAS  THE 
(13) (A2)  ADVERB 

Ttic  Indicated  adverb  is  not  legal. 

2 (15)  IS  NOT  THE  VERB  FOR  EVALUATE  — CHECK  COP 
Module  EVALALOC  executed  with  the  incorrect  verb. 

3 UNEXPECTED  FUNCTION  CODE  OF  (A6)  FOR  (A6)  FUNCTION  ASSUMED  TO 
BE  (A6) 

An  unknown  function  code  was  encountered.  Check  data  base 
entries. 

QNPRINTS  NOT  FOLLOWED  BY  A NUMBER  — NO  SAMPLE  TARCITS  WILL 
BE  PRINTED 

The  print  adverb  docs  not  specify  how  many  targets  are  to  be 
printed. 

5 SETTING  CLAUSE  CONTAINS  A NON-ATTRIBUTE  (15)  (8013) 

Cheek  spelling  in  SETTING  clause. 

6 ATTRIBUTE  NOT  BEING  SET  TO  A CONSTANT 

The  SETTING  clause  is  restricted  to  setting  the  value  of  on 
attribute  to  a specific  value. 

7 END  OF  PHRASE  BUT  CANNOT  FIND  MARKER  OR  CONNECTOR 
Cheek  text  English  syntax. 

8 COUNTRIES  NOT  FOLLOWED  BY  INCLUDE  EXCLUDE  (012)  (15)  ASSUMING 
INCLUDE 

Check  for  spelling  of  Includc/cxcludc. 

9 COUNTRY  CODE  NOT  FOLLOWED  BY  COMMA  OR  END  OF  CLAUSE  ( (2013) 
(15)) 

Country  codes  must  be  separated  by  a cocmia.  Check  for  a 
country  code  which  is  a COP  special  word  or  null. 

10  TARGET  TYPE  HOT  FOUND  IN  TGTMODIF 

Cheek  target  type  spelling  in  TGTMODIF  clause. 

Figure  53.  EVALALOC  Error  Messages  (Part  1 of  3) 


104 


11  ALPHABETIC  COUNTRY  CODE  HOT  FOUND  ( (2013)  (15)) 

See  If  a councry  code  In  Che  list  is  a a^iocial  or  a null. 

12  SIASH  MISSING  AFTER  TYPE  IN  TGTHODIF 
Cheek  syncax  in  TGTHODIF  clause. 

13  NON-NUMERIC  ATTRIBUTE  TO  BE  MODIFIED 
Only  nui!>crlc  accrlbuccs  can  be  modified. 

W COMMA  DOES  NOT  F0L1X)W  ATTRIBUTE 

Check  for  c.'Cra  spaces  in  TCTKOD  or  WPNMOD  clauses. 

15  MODIFIER  IS  NOT  NUMERIC 

Accribucc  can  only  be  modified  by  a numeric  facCor. 

16  LOST  AFTER  MODIFIER 

Operacor  probably  missing  in  modificacion  clauses. 

17  WEAPON  TYPE  NOT  ALPHABETIC 

Weapon  in  TCTMOD  douse  probably  has  a blank  or  an  operacor 
and  is  noc  enclosed  in  quoccs. 

18  WEAPON  NOT  FOLLOWED  BY  ) OR  , 

All  weapon  cypes  muse  be  separaCed  by  commas.  Chock  for  a 
Cype  name  vich  on  operacor,  chac  is  noc  enclosed  in  quoCcs. 

19  NO  GROUP  HEADER  FOR  SIDE 

Major  daCa  base  error.  Side  specified  docs  noc  have  a group 
header. 

20  NO  TARGET  LIST 

The  daCa  base  has  noc  been  PREPARE' d yec. 

21  ATTRIBUTE  NUMBER  (lA)  IS  NOT  GROUP  ~ CHANGE  IGNORED 
Cheek  group  spelling  inpuCs. 

Figure  53.  (PorC  2 of  3) 
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22  'GROUP*  NOT  FOLLOWED  BY  DASH  — LOOKING  FOR  NUMBER 

'GROUP'  and  chc  group  nucbor  should  be  separated  by  a dash. 

Hake  certain  KPNHOD  is  correct. 

23  LOST  LOOKING  FOR  TYPE  INDICATOR  ( (2013)  0 (15)) 

Check  yPNMOD  clause  for  split  alphanuncrics  or  stray  operators. 

24  'WEAPON'  NOT  FOLLOWED  BY  DASH  — LOOKING  FOR  TYPE 

'iirEAPON'  and  the  weapon  type  should  be  separated  by  a dash. 

Hake  certain  the  WPNMOD  clause  docs  not  have  errors. 

25  'WEAPON'  NOT  FOLLOWED  BY  A NAME 

Weapon  itodiflcation  is  requested  but  the  type  is  not  specified. 
Look  for  extraneous  blanks  or  operators. 

26  MODIFICATION  INDICATOR  NOT  FOLLOWED  BY  A / 

Chock  for  weapon  type  with  a dash,  which  is  not  enclosed  in 
quotes. 

27  ATTRIBUTE  TO  B MODIFIED  ( (13)  0 IS  NOT  CEP,  REL  YIELD  Q 

(15) 

Chock  spelling  of  text  English  inputs. 

28  ATTRIBUTE  NOT  FOLLOWED  BY  COMMA  — ASSUMED  HISSING 

A comma  should  operate  the  attribute  and  its  modification  fac- 
tor. Check  the  clause  for  any  other  errors. 

29  WEAPON  MODIFICATION  IS  NON-NUMERIC  ~ IGNORED 
Weapon  attributes  can  only  be  modified  by  a constant. 


SECTION  5.  MODULE  ALOCOUT 


5.1  General  Purponc 

Module  ALOCOUT  sclcccs  optimal  aim  point  offsets  for  veapons  allocated 
to  complex  targets  and  reorders  the  weapon  group  assignment  chains  for 
use  within  the  Sortie  Generation  subsystems.  For  missile  groups,  the 
sort  in  according  to  salvo  number  and  within  salvo,  according  to  attri- 
bute RVAL.  For  bomber  groups  the  new  order  is  a collection  of  strikes 
belonging  to  the  penetration  corridor  that  has  the  largest  number  of 
assignments  followed  by  strikes  of  the  penetration  corridor  that  has 
the  next  largest  number  of  assignments  and  so  on.  Within  each  collec- 
tion of  strikes  belonging  to  the  same  penetration  corridor,  the  assign- 
ments are  further  sorted  based  on  attribute  RVAL. 


5.2  Input 


The  only  options  available  to  the  user  in  module  ALOCOUT  arc  to  specify 
the  type  and  frequency  of  the  various  prints  and/or  to  specify  the  maxi- 
mum number  of  iterations  to  be  executed  by  the  generalized  function  mini- 
mizes which  is  used  to  select  the  aim  point  offsets  for  those  weapons 
assigned  to  complex  targets.  The  general  command  is; 


DGZSELECT 


ONPRINTS  option  option 
FINDMIN  imaxi 


5.2.1  The  ONPRINTS  Adverb.  This  adverb  selects  various  print  or  calcu- 
lation options.  It  recognizes  any  series  of  numbers  (each  number  separ- 
ated by  at  least  one  blank)  with  values  varying  from  one  to  nine.  The 
presence  of  any  of  the  numbers  within  the  clause  selects  the  correspond- 
ing option  which  are: 


0 1 — SelcctP  the  detailed  target  print.  For  this  option  only 

a print  frequency  may  be  selected.  This  is  entered  by 

placing  a slash  (/)  after  the  number  one  followed  by  the 
numeric  value  of  the  desired  print  frequency.  An  entry  of 
1/10  will  print  every  ten  targets.  The  default  entry  (I 
by  itself)  prints  all  targets 

o 2 — Selects  the  bomber  weapon  group  summary  print 

o 3 — Selects  Che  missile  weapon  group  summary  print 

o A — If  entered  offsets  are  not  calculated 

o 5 — Selects  the  target  data  input  to  subroutine  DGZSEL  print 

o 6 — Selects  the  DGZSEL  computational  value  print 
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o 7 — Selects  Che  DCZSEL  ioprovetnent  print 

o 8 — Selects  mslntensnce  prints 

o 9 — Selects  timing  information  print 

5.2.2  The  FINDMIN  Adverb.  If  absence  the  FINDHIN  subroutine  is  not 
used.  If  present  the  FIKDMIN  subroutine  is  used  and  parameter  'imax* 
is  set  to  the  maximum  number  of  iterations. 

5.3  Output 


5.3.1  Standard  Output.  All  output  is  optional  and  must  be  selected  by 
the  user. 

5.3.2  Nonstandard  Output.  Figures  57  to  60  presents  the  output  for 
print  options  available  to  the  user  within  the  ONPRINTS  clause. 

5.3.3  ALOCOUT  Error  Messages.  The  error  messages  for  ALOCOUT  ore  shown 
in  figure  61. 
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Figure  51*.  (Part  2 of  3) 
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Figure  56.  Print  Option  2:  Detailed  Hissrilc  Suonary 
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Figure  57.  Print  Option  5:  Target  Data  Input  to  DGZSEL  Debug  Print 
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Figure  58.  Print  Option  6:  DGZSEL  Conputntion  Values  I>cbug  Print 
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1 MODULE  ALOCOUT  CANNOT  DETERMINE  ADVERB  (012) 

Chock  for  correct  spelling  wlchin  the  eonannnd. 

2 ERROR  IN  ONPRINTS  CUUSE 

Cheek  for  proper  syntax  within  ONPRINTS  clause. 

3 ***  ERRQR—NFIX  - 


NFIX,  the  number  of  weapons  allocated  through  the  fixed 
assignment  capability,  is  negative;  the  run  is  aborted. 

4 AAA  AAA 

ABANDON  DG2SEL”on  C0.'(PLE.K  TARGET  NAME  INDC.X  COMPONENT 
TCTNAME  INDKCNO 
AAA  AAA 

Subroutine  COMPRESS  has  been  entered  with  open  tolerances 
more  than  20  times  in  succession  so  no  further  attempt  to 
use  DGZSEL  is  made  for  this  target. 

5 ***  TOLERANCES  DOUBLED  N TIMES  IN  SUBROUTINE  C0.MPRES3  TO 
REDUCE  NUMBER  OF  TARGET  POINTS  TO  40.  TARGET  NAME  INDEX 
NUMBER  INDEX 

COMPRESS  doubled  tolerances  N times  to  reduce  number  of  tar- 
get elements.  NAME  is  the  target  name.  INDEX  is  the  target 
index  number.  This  is  a message  produced  by  subroutine 
COMPRESS,  but  is  not  an  error  message. 

6 ALOCOUT  PROCESSING  COMPLETED  ON  IW  WEAPONS  K TARGETS 

Statement  of  number  of  weapons  and  targets  processed  by 
ALOCOUT,  where  number  of  targets  is  the  sum  of  the  numbers 
of  simple  and  complex  targets  and  multiple  target  elements, 
which  were  assigned  weapons. 

7 BAD  CALL  ON  ERGOT 

More  than  10  serircs  arc  being  run  in  parallel;  control  is 
returned  to  the  calling  subprogram  without  computing  ERGOTl. 


Figure  61.  ALOCOUT  Error  Messages 
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